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During the recent period of heightened awareness about the need for educational 
improvement, broad.based educational reforms have been recommended, such as 
reorganizing schools to making extensive instructional changes within particular 
curricular areas. As part of the increased effort to stimulate academic improvement, A 
Nation at Risk (1983), was one of the first educational reform reports to suggest that our 
nation's high school graduates need a more solid foundation in the academic basics. The 
National Secondary Vocational Education Commission (1984) contended that high 
school students must be more proficient in the basic academic subjects, and believed that 
one way to make this possible was to place more emphasis on showing students the 
relevance of the subject matter for which they are responsible. This philosophy was 
followed for many years· by vocational teachers and recently the idea that allowing 
students the opportunity to apply learning as the most effective way to teach was adopted 
by many teachers in the academic areas of Mathematics, Science, and Communications. 
The national education reform movement took on new meaning at the 
Charlottesville Education Summit in 1989 when the nation's governors and the President 
agreed on six national goals for education to achieve by the year 2000. The goals were 
intended to energize public opinion and ongoing education reform efforts by holding the 
nation to a much higher expectation for all students and for the schools and learning 
systems that serve them. The governors and the President envisioned a system that 
would be 'world class' from early childhood through adulthood. 
Late in 1989 the Oklahoma State Board of Regents looked at the success of the 
state's college graduates and made changes in the entrance requirements and graduation 
standards, and increased the suggested high school course work for college-bound high 
school students. The board of regents increased the ACT score requirements and the 
required high school course work in math and science, believing that it would increase 
the success rate for students in entry level classes in_ science and math. This increase in 
admission standards caused many students to be required to take remedial classes for no 
credit. Because of the large number of students that did not have the required test scores 
or course work for college admission, many of the state's high schools began to look at 
their graduation requirements, types of classes offered, and the teaching method for 
math, science and communications classes. 
As some researchers started to look at the high school curriculum offering within 
math, science, and communications, they found two types of classes-those that prepared 
students for college entrance and those that would meet the requirements for graduation. 
The college-bound students were encouraged to take classes that were more challenging 
and that would better prepare the students for college level work. Most high schools 
offered a wide variety of college-bound course work: Algebra 1, Algebra 2, Algebra 3, 
Geometry, Trigonometry, Biology, Chemistry, Physics, College Prep, and Advanced 
Placement English and Creative Writing classes for those students that were willing to 
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take the more challenging course work. Non-college-bc;>Und students were given watered 
.down versions-Of academic .classes like General Math. Business Math, Consumer Math~ 
Physical Science, General Biology. and Standard English. The students that took the non-
co!!e~-bcund classes did meet the requirements for graduation, but these students were 
not academically prepared for college or the world of work. 
As high schools tried t-0 -increase -the -enrollment -in science-classes and require 
more laboratory science credits for graduation and with universities raising the number of 
laboratory science credits to three for college entrance, many high schools have added 
Applications in Biology/Chemistry to their curriculum. 
In 1991, the Oklahoma State Board ofRegents approved the use of high school 
course work in Applications of Biology/Chemistry for laboratory science credit for 
college entrance on a temporary basis until adequate research was completed on the - - - -
merits of the class. High schools could offer Applications of Biology/Chemistry for 
credit if the Applications of Biology/Chemistry Curriculum written by the Center for 
Occupational Research and Development (CORD) was used and the teacher of the class 
has attended an inservice course that was approved by the State Department of 
Vocational and Technical Education. 
Problem 
As schools try to implement classes in Applications ofBiology/Chemistry, they 
- - - - " . ' 
must employ a teacher who has been trained in the use of the CORD curriculum. Most 
teachers of traditional su~jects agree with the educational value of applied academics. 
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but the actual implementation of the curriculum can be difficult. "Teachers need to 
understand the curriculum so that problems can be minimized and learning activities can 
be used to increase understanding and retention rates of scientific concepts by the 
students. In order to accomplish this goal, educators must understand the different 
learning styles and provide experiences which fulfill the needs of the learner." (Wilson, 
1994, p.4) Because of this difficulty, the type and quality of inservice training is critical 
and must be monitored for constancy and uniformity of objectives by the presenting 
instructors. 
The workshops of this study had similar instructional format and content because 
each of the studied workshops were presented by· an instructor that either participated in 
or instructed at a workshop offered at Oklahoma State University. The format was 
designed to provide instruction on the proper teaching and utilization of the curriculum 
written by CORD for Applications in Applied Biology/Chemistry. All workshops were 
taught in a manner that allowed participants to interact with the different areas of the 
curriculum in a hands-on contextual approach. The time lines of the workshops differed 
according to the needs of the groups. 
Purpose 
The purpose of this study was to determine participants' assessment of inservice 
training workshops for teaching the Applications in Biology/Chemistry curriculum in 
terms of the extent to which selected outcomes were and should have been accomplished. 
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Objectives 
To accomplish the purpose of the study, a set of specific objectives were 
formulated and are listed below. The study sought to determine the extent to which 
participants felt the workshops did and should have accomplished the following: 
1. Prepare you to teach a course in ABC for high school credit. 
2. Introduce the CORD ABC materials and explain how to use them in a high 
school class for science credit. 
3. Provide examples for time lines and structure of curriculum for a stand-alone 
course. 
4. Explain how the CORD curriculum would meet the P.A.S.S. objectives and 
the Leamer Outcomes for College entry . 
. 5. Explain the different types of learning styles and how to use different types of 
teaching styles to make the curriculum more inclusive for all students. 
6. Provide examples of different ways for teachers to model important science 
skills and emphasize the importance of modeling skills in the classroom. 
7. Define cooperative learning and give examples of ways to utilize it in the 
classroom. 
8. Discuss the challenges of using cooperative learning groups, strategies for 
grouping students and the structure of cooperative learning activities. 
9. Explain the use of the job profiles included in the CORD curriculum. 
10. Explain the use of the student activities included in the CORD curriculum. 
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11. Explain the use of the Activities by Occupa~ional Area in the CORD 
curriculum. 
12. Explain the use of the laboratocy activities and included equipment and 
materials, lab preparation guide, sample data and solutions to questions, and optional 
extensions of the lab activities. 
13. Provide information on the equipment and materials needed for the 
curriculum and possible vendors of equipment and supplies. 
14. Explain the use of the CORD videos and give suggested questions for 
discussion and outline possible solutions to problems. 
15. Explain that ABC is a contextual approach to teaching laboratocy science 
skills. 
16. Explain that science concepts presented in ABC should be taught relative to 
life, home, society, and the world of work. 
17. Provide realistic and useful fieldtrips for any community. 
18. The final objective is to develop a uniform set of guidelines for Applications 
in Biology/Chemistcy workshops that could be used for certification by the State 
Department ofVocational and Technical Education. 
Hypothesis 
Listed below is the hypothesis which was constructed to achieve the objectives of 
the study: 
Ho 1- There is no significant difference between the expected satisfaction and the 
actual satisfaction of the teachers who attended the different workshops in this study. 
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Definitions 
The following definitions were used for the purpose of this study: 
Applied Academics - teaches curriculum using application of concepts to "real- . 
world" problems through the use of hands-on laboratories, text-based activities, and 
video-assisted activities (CORD, 1993, p.T-2). 
Traditional Curriculum - the traditional curriculum approach involving the use 
the of state adopted textbooks, laboratory manuals, and study guides that were heavily 
based in the theoretical concepts of biology. The teaching method most often utilized 
was usually a modified lecture and demonstration followed by students completing 
activities in laboratory manuals and study guides. 
Aimlied Biology/Chemistry Curriculum (ABC)-Teaching materials for the ABC 
curriculum consisted of those developed by the Center for Occupational Research and 
Development (CORD) in Waco, Texas. These materials were comprised of printed text, 
true story scenarios, job profiles, activities involving real-life situation, practical 
laboratory exercises, and lists of vocabulary terms. Each unit included a subdivided 
video illustrating real-life situations which scientific concepts might be applied. Students 
were encouraged to interact and work in cooperative learning groups while the teacher 
acts as a guide through the exploration of various topics in the biology and chemistry 
curriculum. 
Aimlied Biology/Chemistry Curriculum Certification Workshops- lnservice 
training that is intended to prepare teachers of science to implement the Applied 
Biology/Chemistry (ABC) curriculum and course materials in the high school. The study 
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of interacting life forms and the study of the composition and properties of substances are 
investigated as they relate to real, practical application to the social, personal and 
economic life of the student. Using the Applied Biology/Chemistry science topics as the 
base the course will supplement and enhance the science knowledge beyond that 
contained in the course materials and prepare the teacher in the philosophy, methods, 
materials, scope and sequence of the ABC curriculum. 
CORD-Center for Occupational Research and Development. The developers of 
the curriculum guide for a course in Applied Biology/Chemistry. 
Assumptions 
I. It was assumed that all workshops were designed to prepare teachers to 
instruct a course in ABC for High School credit. 
2. All graduates of workshops in the study were satisfied with the training and 
instruction provided in the use of the CORD curriculum. 
3. All graduates of workshops in the study were believers in the need for Applied 
science courses for high school credit. 
4. All graduates of workshops in the study were believers in the cooperative 
learning method and wanted to improve the science aptitude of all students enrolled in 
science courses. 
5. All respondents to the questionnaire were or had been teachers of Applied 
Biology/Chemistry science courses for high school credit. 
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Limitations 
The number of workshops studied was limited to the number of workshops that 
the Oklahoma State Department of Vocational Education had record of. The number of 
teachers enrolled in each workshop was limited to the teachers that were approved by the 
Oklahoma State Department of Education for certification to t~ach a course in Applied 
Biology/Chemistry for high school credit, except for the summer workshops at 
Oklahoma State University over the last five years. 
Scope 
The scope of the study consisted of the respondents to a survey sent to the teacher 
participants of I I inservice workshops for the Applied Biology/ Chemistry curriculum 
developed by CORD as the main instruction material. Four different instructors held 
workshops in Oklahoma that were sanctioned by the State Department of Vocational 
Education, which certified teachers of Applied Biology/Chemistry classes for high school 
credit as a laboratory science requirement. 
The four instructors held eleven workshops that had one hundred and sixty-one 
people attending. Fifty-five of the students attending the workshops said they did not 
intend to teach an Applied Biology/Chemistry course for high school credit. One 
hundred and six surveys were sent to teachers who attended the workshops. Sixty-two 
(58%) teachers returned the questionnaire indicating they were or had taught Applied 
Biology/Chemistry classes for high school credit. 
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The Workshops 
Group 1 presented seven workshops. Each workshop was team taught and 
included graduate students, agriculture education teachers, and science teachers. They 
were ten days in duration and had an all day format including actual field trips and 
cooperative learning modules. Surveys were not sent to participants of this group that 
were identified as graduate students or agriculture education teachers. A total of seventy-
three surveys were sent and,thirty-nine (53%) teachers responded and one teacher 
returned a survey that was left blank, stating he did not wish to participate in the study. 
Group 2 consisted of two workshops. The workshops were offered at a regional 
university for college credit. The duration of the workshops was ten consecutive days 
with eight hours of daily instruction. Surveys were not sent to participants of this group 
that were undergraduate students or those who indicated that they were not science 
teachers. A total of sixteen surveys were sent and 7 ( 44 % ) teachers responded. 
Group 3 was part of a school-to-work consortium that paid a stipend and was held 
in the summer to train future applied biology/chemistry teachers for the consortium's 
schools. The duration of the workshops was ten consecutive days with eight hours of 
daily instruction. All participants Were science teachers. A total of seven surveys were 
sent and 5 (71 % ) teachers responded. 
Group 4 was part of a workshop presented for a school-to-work consortium. All 
participants were employed by the consortium and were teaching applied 
biology/chemistry at the time of the workshop. The workshops were held during the 
school year and were three two-day sessions in length. Each session was at least a month 
IO 
apart. A total of ten surveys were sent and 9 (90%) teachers responded and one teacher 
left the survey blank and indicated she did not wish to respond to the survey. The 
surveys were handed out at the completion of the workshop by the instructor, and 




REVIEW OF LITERATURE 
Introduction 
During the recent period of heightened awareness about the need for educational 
improvement, broad-based educational reforms have been recommended, ranging from 
reorganizing schools to making extensive instructional changes within particular 
curricular areas. As part of the increased effort to stimulate academic improvement, A 
Nation at Risk (1983) was one of the first educational reform reports to suggest that our 
nations high school graduates need a more solid foundation in the academic basics. The 
National Secondary Vocational Education Commission (1984) contended that high 
school students must be more proficient in the basic academic subjects, and believed that 
one way to make this possible is to place more emphasis on showing students the 
relevance of the subject matter for which they are responsible. This philosophy has been 
followed for many years by vocational teachers and recently the idea that allowing 
students the opportunity to apply learning is the most effective way to teach, has been 
adopted by many teachers in the academic areas of Mathematics, Science and 
Communications. 
As states tried to launch Tech Prep (School to Work) programs in response to the 
Perkins Vocational and Applied Technology Act (Congressional Record, 101st Congress 
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2nd Session, September 25, 1990), many schools implemented Applied courses that 
would incorporate within the classroom real world situations that should better prepare 
students for the world of work, regardless of the students' post-high school educational 
plans. Based upon research from the Center for Occupational Research and 
Development, as of August 1994, Tech Prep was being implemented in every state as 
well as many countries outside of the United States. Applied Mathematics, Science 
(Biology and Chemistry), and Principles of Technology (Applied Physics) courses were 
being taught in over 35,900 classrooms. According to CORD's figures, over 2,337,000 
students have been exposed to their applied academic programs. This rapid growth is not 
detrimental to education if a sound philosophy and mission are developed for these 
Applied classes. In reality, many of these classes are nebulous and without proper 
direction. As the Carl Perkins Act comes up for renewal and many universities debate 
the merits of the Applied courses, perhaps the biggest factor against these Applied 
courses is lack of established training and certification and a definable curriculum when 
an Applied course is implemented. Practitioners of the higher level applied courses will 
jump forward to extol the virtues of the materials as well as demonstrate improved test 
scores and a decrease in drop out rates of students enrolled in the classes, but the need for 
mandated training and certification remains. 
It is the purpose of this review of literature to establish the need for a minimum 
set of standards for teaching Applied Academic Courses for high school credit. It will 
begin with the history of American Education and is followed by Educational Reform 
Movements, Applied Academics, Teacher Inservice, and A Review of Teacher Training. 
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History of American Education 
Schooling and teaching were neither uniform nor institutionalized during the first 
century and a half of Europeanized life on the American continent. During this colonial 
period, teachers were perhaps more nearly their own boss at this time as compared to any 
subsequent period in history. There was little restraint on the teachers authority ("rule by 
ferule") (Elsbree 1936, p.71) and physical means were fully accepted. Since the 
schoolhouse usually only had one room, one teacher, and was physically separated from 
the community, the teacher had considerable privacy in the conduct of his/her day to day 
work. 
Although the formation of the Republic placed education under state authority, 
de-facto powers moved to local school boards which gained authority over most facets of 
the school. Urbanization resulted in the development and spread of multiple classroom 
schools during the nineteenth century. The teacher's working conditions and status were 
naturally affected and they lost some of the privacy which had enhanced their 
independence during the colonial times. Furthermore, "the teacher, those instructing the 
young became members of the teaching staff employed by the local school board. As 
school systems multiplied in number and grew in size, they became more bureaucratic. 
Larger units (schools) required coordination and other administrative tasks, that were 
assigned to superintendents and principals." Thus the dominant mode of schooling in 
twentieth century America has become thousands of schools with a hierarchy of offices 
and some degree of bureaucratic leadership. (Lortie 1969 ,pg.4 ). 
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Teachers became employees supervised by full-time, physically present 
administrators acting on the authority delegated by the local school board. The authority 
and power of teachers changed during the early 1900's, laws and school customs changed 
the relationships between teachers and students. Earlier teachers, as was noted, were 
expected to use physical force to control their charges; gradually, however, the role of the 
teacher was redefined as new conceptions of the proper treatment of children arose. 
During the latter half of the nineteenth century and the early decades of the twentieth, 
increasingly sharp limits were placed on the teacher's use of physical punishment. There 
is a paradox in this transformation of values and practices: the teacher's use of physical 
coercion was limited at about the same time compulsory education became the rule. The 
presumption that students attended school voluntarily became void just when teachers 
were forced to maintain their authority through persuasion and other leadership qualities. 
Discipline took on a different coloration under such conditions: teachers had to learn 
how to "motive" students regardless of whether they or their parents wished them to be in 
school (Tyack 1967, p. 470). 
Teacher Socialization 
Occupations shape people. Scholars have discussed the profound influence work 
has on the human personality. Modem sociologists and psychologists have provided us 
with studies of how people are affected by their occupational pursuits (Taylor 1968, p. 
45). We have learned that conditions of entry play an important part in socializing 
members to a given occupation; and we expect those who study work to pay close 
attention to both formal and informal processes of induction (Lortie 1969, p. 25). 
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School teachers actually begin the socialization process in their early school 
years. It is easy to overlook the ways general schooling prepares people for the world of 
work. Such an oversight is especially serious with public school teachers, for 
participation in school has special occupational effects on those who do move to the 
other side of the desk. There are ways in which being a student is like serving an 
apprenticeship in teaching; students have protracted face-to-face and consequential 
interactions with established teachers. 
Those who teach have normally had seventeen or more years of continuous 
contact with teachers and professors. American young people see teachers at work much 
more than they see any other occupational group; it can be estimated that the average 
student has spent at least 13, 650 hours in direct contact with classroom teachers by the 
time he graduates from high school. This seventeen year relationship between teacher 
and student requires that the student project himself into the teacher's position and 
imagine how he feels about various student behavior, and anticipate or predict the 
teacher's probable reaction to that behavior. What students learn about teaching, then, is 
intuitive and imitative rather than explicitly analytical; it is based on individual 
personalities rather than pedagogical principles. When surveyed, some beginning 
teachers stated that they were influenced greatly by respected former teachers, and many 
believed that teaching is not an arcane or scientific undertaking; in short, those who have 
been good students are equipped to be teachers(Mason 1961, p.34). Teaching is unusual 
in that those who decide to enter it have had exceptional opportunity to observe members 
of the occupation at work; unlike most occupations today, the activities of teachers are 
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not shielded from students. Teachers-to-be underestimate the difficulties involved in the 
teaching of students for long periods of time. 
Some socialization of school teachers takes place during the teaching 
apprenticeship called practice teaching. This is usually a undergraduate experience that 
is a short and relatively simple affair in which a college student works alongside an 
established teacher and teaches classes under his watchful eye. But it is interesting that 
Mason's national study of beginning teachers shows that despite its limited duration, 
most teachers rank practice teaching ahead of courses in education in usefulness. After 
analyzing his data, Mason concludes that "practice teaching was valued by all types of 
beginning teachers," and that practice teaching was more valued than education courses 
(Mason 1961, p. 45). It would be unwise, however, to credit practice teaching with more 
impact on teacher socialization than its form permits. Practice teachers normally work 
with one teacher and thus get a limited view of teaching techniques. Another problem 
with the socialization influence of practice teaching is that there is no assurance that the 
supervising teachers are selected for ability to explain the underlying rationales for 
decision-making on curriculum selection or teaching methods utilization. 
Teacher education courses should provide students with much of the socialization 
and skills needed to be successful in the classroom. Student teachers agree that mastery 
of subject matter is important, and 36 percent of the respondents to a National Education 
Association study, complained that they did not have sufficient instruction in "teaching 
methods", and criticized the practical methods courses on two grounds: instruction is too 
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theoretical and the intellectual content is thin, and they said that the courses are repetitive 
and boring (Hermanowicz 1966, p23). 
Traditional Teaching vs. Effective Teaching 
Our teachers have been operating for the last 100 years on the assumption that 
learning could be controlled-that they could control what students learn, how they learn 
it, where they learn it, and when they learn it. Schools and classrooms were organized to 
be effective and efficient delivery systems for a quality-controlled product. We borrowed 
language and practices from the factory model of the industrial age to develop an 
organizational structure in which the students were the raw materials subjected to an 
assembly line process of education inputs that we hoped would produce a marketable 
finished product from a majority of the students. Schools have spent much time and 
effort in trying to precisely measure just how much learning the teachers and the school 
staff have managed to impart on the students during the schooling process. The 
similarities between the industrial factory and the traditional school can be seen in many 
aspects: the timetable, the bells, the specialization of the curriculum, the isolation of the 
teachers, even the structure of the classroom (Clarke 1988, p.76). Students are not inert 
raw materials, and learning cannot be so easily controlled. 
As we are rushing headlong into the information age and the twenty-first century, 
we realize that the traditional organization of the factory model school no longer fits with 
today's reality and with what we now know to be true about how people learn. Learning 
can take place any time, and place, with anyone, in a multitude of ways, and without 
permission. Furthermore, it is unrealistic to pretend that we can in any way nearly 
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precisely measure what has been learned and how well. Teachers can not control access 
to information and can no longer be seen as the gatekeeper oflearning (Lynch 1991,64). 
Much of the entire educational system is designed to teach students to do things the one 
right way as defined by the authority figure/teacher. We are taught to recite what we hear 
or read without critically interacting with the information as it moves in and out of short-
term memory. In this exchange, the information leaves no tracks, and independent 
thinking skills are not developed. By the time the person finishes high school he or she 
will have taken over 8,500 test, quizzes, and exams .... thus, the one right answer 
approach becomes deeply ingrained in our thinking(Von Oech 1983, p. 21). This may be 
fine for some mathematical problems where there is in fact only one right answer. The 
difficulty is that most of life does not present itself in this manner. Life is ambiguous; 
there are many right answers, all depending on what you are looking for . 
As we leave the twentieth century there will need to be a paradigm shift in 
education's basic emphasis. "Our current educational system evolved to produce 
workers for the Industrial Revolution's factory-based economy, for work that requires 
patience, docility, and the ability to endure boredom. Students learned to sit in orderly 
rows, to absorb by rote, and to move as a group through the material regardless of 
individual differences in learning speed"( Clarke 1986,. p. 76). As we prepare students for 
the twenty-first century, we must give them certain key intellectual skills: analytical 
thinking, critical thinking, the ability to make judgments, to reason quantitatively, to 
balance opposing points of view. Schools must focus more on teaching students how to 
learn, and how to think. Marilyn Ferguson (1980, p. 228) describes this new paradigm of 
education, as one which "looks to the nature of learning rather than the methods of 
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instruction. Learning, after all .... is the process by which we have moved every step of 
the way since we first breathed; the transformation that occurs in the brain whenever new 
information is integrated, whenever a new skill is mastered. Leaming is kindled in the 
mind of the individual. Anything else is mere schooling." 
Tech-Prep and School-To-Work 
Over the past eight years, U.S. policy-makers have become attracted to a different 
type of educational learning system that provides students with the skills necessary to 
become productive parts of a quality workforce that can meet the rigorous standards of a 
global economy. This new mission for education was unveiled by President George Bush 
in January 1990, when he stated the six National Goals for Education. "By the year 
2000 .... every school in America will ensure that all students .... be prepared for 
responsible citizenship, further learning, and productive employment." This clearly 
focuses education on not only preparing a student academically, but also for further 
learning and being able to take up productive employment. Being academically prepared 
and not being employable does not do the individual or the nation any good 
(Hoemer,1991). 
The new mission for education as we head into the 21st Century is clearly to 
prepare all students for further learning and productive employment. We must provide 
the same opportunities to all students, not just the traditional 20-30 percent identified as 
college bound. The patchwork fix-it reform jobs have not worked previously, and there 
is nothing to indicate that they will in the future. Total educational reform has to come 
about in every American school to prepare our future and our students to compete in an 
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ever more technically oriented global economy(Beaumont 1995 p.1). Tech Prep, and 
School to Work, have been referred to as the most exciting initiatives in education in 
decades. Tech Prep and School to Work are articulated educational programs that 
consist of two years of secondary and two years of higher education, or an apprenticeship 
program of at least two years following secondary instruction with a common core of 
required proficiency in mathematics, science, communications, and technologies 
designed to lead to an associate degree or certificate in a specific career field and leads to 
effective employment placement or transfer of students to a four year baccalaureate 
degree. 
If Tech-Prep programs are to be successful, then the six SCANs recommendations 
must be incorporated: 
• Tech-Prep programs will demonstrate systemic change at both the secondary and 
post-secondary level. 
• Tech-Prep programs will attract those students who are neither in college prep or 
vocational programs and will provide expanded opportunities for students in 
traditional college prep or vocational programs. 
• Tech-Prep programs must demonstrate a partnership between secondary 
education, post-secondary education, and business/industry and labor. 
• Tech-Prep programs must prepare graduates with the advanced skills necessary 
for technical occupations. 
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• Tech-Prep programs must develop in students the academic, occupational, and 
employability competencies at both secondary and post-secondary levels that 
enable employment. 
• Tech-Prep programs include early career exploration, starting with the 
individualized career plan in the ninth grade, and establish a Tech-Prep path that 
arranges the study of mathematics, science, communications, technology, and 
specific technical skills in a step-by-step progression of coordinated curricula that 
articulates academic skills with employment skills (Lankard, 1995). 
For Tech-Prep reform to improve secondary education, schools must provide all 
students with the skills they will need to be successful in the world of work by providing 
a curriculum that is both rigorous and relevant to a technological information-based 
society. Classes must require students to apply math, science, and language arts·skills in 
real world contexts. Students must be equipped with skills needed to be employable in a 
variety of positions. 
Applied Academics 
The purpose of a teacher is not primarily to counsel, interpret, instruct, or in any 
way lead people to believe that the teacher is the sole supplier of the answers to their 
questions. Instead, the teacher is a facilitator of learning and in this context he or she 
serves as a resource of knowledge and experience that others can draw on to solve 
problems and develop the potential of others ... (Applied Academics Teacher's Guide, 
1995). 
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Applied Academics curriculum was established principally to serve general 
education students who do not initially plan to pursue a four-year college degree. That is 
to say, most of these students will find jobs in the workforce immediately following high 
school or they may continue their education in a two-year post-secondary program. 
An Applied Academics curriculum was developed by CORD (Center for 
Occupational Research and Development). The curriculum attempted to develop and 
integrate the application of math and science concepts to the real world while still 
providing the academic objectives required by state and federal mandates and college 
entrance requirements (Pepple and O'Connor, 1992). 
The curricula used in most traditional schools does not emphasize or suggest any 
application where the student might apply the specific concepts being taught (Brown, 
1989). Wilson (1994) believed that the learning environment's major component should 
be problem-solving systems and that practical thinking should go beyond context 
material. Wilson stated that this type of applied learning parallels vocational education 
in that memorization is limited and practical experience is the motivator for student 
success. 
Beadles (1992) participated in a pilot program which used the Applied Biology 
and Chemistry curriculum developed by the Center for Occupational Research and 
Development. Data was collected via a pre- and post-test to assess the success of the 
students and their attitude regarding science. The study collected data from students who 
were taught in a non-traditional format, i.e. cooperative learning, and using the Applied 
Biology and Chemistry curriculum. The experimental group was compared to a control 
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group which consisted of students who were taught with a traditional instructional 
method, i.e. lectures using contextual material. 
The research showed that there was no significant difference in the mean gain 
scores or in the attitudes of students being taught by the Applied Academic method as 
compared to the students being taught by the traditional method of instruction and 
curriculum. The researcher did observe a greater enthusiasm for the concepts being 
taught when being presented through applied instruction. It is believed that enthusiasm 
will create a "greater appreciation and understanding of science and technology as it is 
used in the real world today" (Beadles, 1992, p. 70). Beadles' conclusion stated that it is 
the duty of the educational system to present instructors and materials that will provide 
enthusiasm and quality programs in science technology, thereby creating a "catalyst for 
the successful workforce development in the 21st century" (p. 70). 
Related Research 
This section of the review of literature provides an overview of research studies 
related to applied academic curricula. Specifically, nine comprehensive studies relating 
to this research are detailed in the following text. Dugger and Johnson (1989) conducted 
a study at Iowa State University of the Principles of Technology (PT) curriculum. The 
curriculum used was developed by CORD and was designed to teach basic physics 
concepts through an applied approach. 
This was a two-year study designed to compare students' performance in 
traditional physics classes with that of students taking Principles of Technology. The 
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scope of the study included 675 students in fifteen Iowa school districts. All students 
were giving a standardized examination taken. as a 'pre-test and post-test. The study 
found that students enrolled in the Principles of Technology courses posted gain scores 
that were, on average, 141 per cent higher than those students enrolled in traditional 
physics. 
Two other studies were found that compared Principles of Technology (applied 
physics) and traditional physics. One study was done in Alabama (Baker, 1990) and the 
other in Oklahoma ( Christian, 1993). Both studies found no significant difference in · 
student gain between the applied (PT) instructio.nal approach and the traditional methods 
of teaching physics. Christian (1993) concluded from the data that the applied 
curriculum seized a student clientele who otherwise would not have taken a course in 
physics and these students achieved learning of physics fundamentals approximately 
equal to students provided traditional physics instruction. 
Five different studies were found that compared traditional biology to Applied 
Biology/Chemistry classes that used the ABC curriculum written by CORD. All five 
studies found no significant differences in terms of student achievement, but all five 
studies made recommendations that were favorable to the teaching of Applied 
Biology/Chemistry and the use of ABC curriculum written by CORD. Beadles (1992) 
recommended the ABC curriculum be used in all Applied Biology/Chemistry courses and 
that ABC courses be accepted as an equivalent substitute for traditional biology in 
meeting high school graduation and college entrance requirements. Key and Lee-Cooper 
(1994) recommended that administrators consider the needs of the students when 
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determining curriculum assignment. Miles-Wilson (1994) found that ABC students 
possessed significantly higher attitudes toward science and the environment than their 
traditional counterparts. Houdis (1994) concluded that when comparing students who 
previously performed in the bottom half of their peer group in math and reading, that 
after using the ABC Biology curriculum actually had significantly higher academic 
achievement than their traditional biology counterparts. 
The final study reviewed was Hamby ( 1995) where he collected data from four 
Oklahoma high schools where both traditional and applied biology courses were offered. 
The study concluded that there was no significant difference between the curricula in 
terms of student achievement and attitude toward science and the environment. Hamby 
(1995) did make three important recommendations: 
1. Students should receive identical recognition for successful completion of 
either ABC Biology or traditional biology in efforts to fulfill high school graduation or 
college entrance requirements. 
2. Students should be offered either ABC Biology or traditional biology. The 
presence of alternatives provide for matching of learning styles to teaching approaches. 
3. Teachers should be provided in-service training focused on effectively 
utilizing applied curricula and alternative instruction approaches. An increased store of 
teaching skills and materials will undoubtedly elevate the quality of teacher instruction. 
Summary 
Research has indicated that a change in the educational paradigm is critical to the 
educational reform movement. Today in Classroom of Quality, a new process-oriented 
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paradigm of continuous learning and improvement, is beginning to replace the old 
Tayloresque, product-oriented, fear-driven paradigm of teaching and testing.(Bonstingl, 
1992, p.34). 
While many traditional schools and teachers still view learning as a collection of 
linear, consecutive segments of one-way communication, Schools and Classrooms of 
Quality view the learning process as a spiral, with students' and teachers' energies 
directed toward unlimited continuous improvement, similar to Junm' s Spiral of Progress 
in Quality (Juran, 1988}-Perception - Conceptualization -Thought -Action -Reaction. 
In this view of continuous learning rather than serving as silent tabular rasae or empty 
vessels to be filled by teachers,·texts and tests, students use their prior knowledge and 
understanding as the foundation for construction of new learning and the constant 
refinement of developing intelligences--,.thus the birth of Applied Academics. This 
instruction method allows students to better use past experiences to realize the 
importance and relevance of their learning experience (Hamby, 1995). 
Research studies have shown that applied academic coursework when taught by 
an effective, motivated teacher that is more like a group guide or enabler that provides 
and sets up the learning experiences and encourages the students to experiment, question, 
observe, and manipulate the environment at their own pace in their own way, better 
prepares students for the real world of work and at the very least is a viable alternative to 





The purpose of this study was to determine participants' assessment of inservice 
training workshops for teaching the Applications in Biology/Chemistry curriculum in 
terms of the extent to which selected outcomes were and should have been accomplished. 
Objectives 
To accomplish the purpose of the study, a set of .specific objectives were 
formulated and are listed below. The study sought to determine the extent to which 
participants felt the workshops did and should have accomplished the following: 
1. prepare you to teach a course in ABC for high school credit. 
2. Introduce the CORD ABC materials and explain how to use them in a high 
school class for science credit. 
3. Provide examples for time lines and structure of curriculum for a stand-alone 
course. 
4. Explain how the CORD curriculum would meet the P.A.S.S. objectives and 
the Leamer Outcomes for College entry. 
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5. Explain the different types of learning styles and how to use different types of 
teaching styles to make the curriculum more inclusive for all students. 
6. Provide examples of different ways for teachers to model important science 
skills and emphasize the importance of modeling skills in the classroom. 
7. Define cooperative learning and give examples of ways to utilize it in the 
classroom. 
8. Discuss the challenges of using cooperative learning groups, strategies for 
grouping students and the structure of cooperative learning activities. 
9. Explain the. use of the job profiles included in the CORD curriculum. 
10. Explain the use of the student activities included in the CORD curriculum. 
11. Explain the use of the Activities by Occupational Area in the CORD 
curriculum. 
12. Explain the use of the laboratory activities and included equipment and 
materials, lab preparation guide, sample data and solutions to questions, and optional 
extensions of the lab activities. 
13. Provide information on the equipment and materials needed for the 
curriculum and possible vendors of equipment and supplies. 
14. Explain the use of the CORD videos and give suggested questions for 
discussion and outline possible solutions to problems. 
15. Explain that ABC is a contextual approach to teaching laboratory science 
skills. 
16. Explain that science concepts presented in ABC should be taught relative to 
life, home, society, and the world of work. 
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17. Provide realistic and useful fieldtrips for any community. 
18. The final objective is to develop a uniform set of guidelines for Applications 
in Biology/Chemistry workshops that could be used for certification by the State 
Department of Vocational and Technical Education. 
Hypothesis 
Listed below is the hypothesis which was constructed to achieve the objectives of 
the study: 
Ho 1- There is no significant difference between the expected satisfaction and the 
actual satisfaction of the teachers who attended the different workshops in this 
study. 
Hypothesis Testing 
At-test analysis was used to determine whether significant differences existed 
between the expected outcome and the actual outcome for each of the seventeen 
questions ask of the respondents, and their scores were combined into four instructor 
groups. An alpha level of a=.05 was used to determine statistical significance. The t-test 
was used to determine just how great the difference between two or more means must be 
. for it to be judged significant, that is a significant departure from differences, which 
might be expected from chance alone. Another way of stating the function of the t-test is 
to assert that through its use, we test the null hypothesis that the four groups means are 
not significantly different, that is, the means are so similar that the same groups can be 
considered to have been drawn from the same population(Popham 1973, pg.125). 
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Institutional Review ;Board 
Federal regulations and Oklahoma State University policy require review and 
approval of all research studies that involve human subjects before investigators can 
initiate their research. The office of University Research at Oklahoma State University 
and the Institutional Review Board conduct the aforementioned review to protect the 
rights and welfare of human subjects involved in biomedical and behavioral research. In 
compliance with this policy, this study received the proper surveillance and was granted 
permission to continue. The Institutional Review Board approval was AG- 96-009 (See 
Appendix A). 
Scope 
The scope of the study consisted of the respondents to a survey sent to the teacher 
participants of 11 inservice workshops for the Applied Biology/ Chemistry curriculum 
developed by CORD as the main instruction material. Four different instructors held 
workshops in Oklahoma that were sanctioned by the State Department of Vocational 
Education, which certified teachers of Applied Biology/Chemistry classes for high school 
credit as a laboratory science requirement. 
The four instructors held eleven workshops that had one hundred and sixty-one 
people attending. Fifty-five of the students attending the workshops said they did not 
intend to teach an Applied Biology/Chemistry course for high school credit. One 
hundred and six surveys were sent to teachers who attended the workshops. Sixty-two 
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( 58%) teachers returned the questionnaire indicating they were or had taught Applied 
Biology/Chemistry classes for high school credit. 
The Workshops 
Group 1 presented seven workshops. Each workshop was team taught and 
included graduate students, agriculture education teachers, and science teachers. They 
were ten days in duration and had an all day format including actual field trips and 
cooperative learning modules. Surveys were not sent to participants of this group that 
were identified as graduate students or agriculture education teachers. A total of seventy-
three surveys were sent and thirty-nine (53%) teachers responded and one teacher 
returned a survey that was left blank, stating he did not wish to participate in the study. 
Group 2 consisted of two workshops. The workshops were offered at a regional 
university for college credit. The duration of the workshops was ten consecutive days 
with eight hours of daily instruction. Surveys were not sent to participants of this group 
that were undergraduate students or those who indicated that they were not science 
teachers. A total of sixteen surveys were sent and 7 (44%) teachers responded. 
Group 3 was part of a school-to-work consortium that paid a stipend and was held 
in the summer to train future applied biology/chemistry teachers for the consortium's 
schools. The duration of the workshops was ten consecutive days with eight hours of 
daily instruction. All participants were science teachers. A total of seven surveys were 
sent and 5 (71%) teachers responded. 
Group 4 was part of a workshop presented for a school-to-work consortium. All 
participants were employed by the consortium and were teaching applied 
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biology/chemistry at the time of the workshop. The workshops were held during the 
school year and were three two-day sessions in length. Each session was at least a month 
apart. A total of ten surveys were sent and 9 (90%) teachers responded and one teacher 
left the survey blank and indicated she did not wish to respond to the survey. The 
surveys were handed out at the completion of the workshop by the instructor, and 
participants completed the survey and returned it before being dismissed from the 
workshop. 
Questionnaire/Measuring Instrument 
A questionnaire was developed to measure the degree of satisfaction with the 
attended workshop as compared to the expected.satisfaction of the respondents. The 
questionnaire was made up of seventeen questions that related to the needs of teachers of 
Applications of Biology/Chemistry and the proper use of the Biology/Chemistry 
curriculum written by the Center for Occupational Research and Development. The 
respondents were asked to rate their satisfaction with the workshop on a continuous scale 
from I (low) to 7 (high) on each of the seventeen questions. Respondents were also 
asked to design an Application of Biology/Chemistry workshop that would meet the 
needs of the teachers and encourage attendance. This was measured by the same 
seventeen questions previously mentioned above and eight questions that dealt with the 
physical structure and timing of a workshop. 
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Analysis Procedure , 
This study compared four groups of ABC workshop participants. Each of the 
four groups was instructed by a different person and with a different syllabus for each 
workshop, but all workshops were intended to prepare teacher to instruct a class for high 
school credit in Applied Biology/Chemistry using the curriculum written by the Center . 
for Occupation Research and Development. The quantitative comparison of the groups 
was done from their responses to the questionnaire. Since this study was made up of 
four groups in each situation, the t-test for paired two samples for means was used to test 
for significant differences between the group means. The significant level of .05 was 
used as the level for acceptance or rejection of each of the seventeen questions. The t-test 
was calculated using the Microsoft Excel statistical software fo~ microcomputers. 
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CHAPTER IV 
PRESENTATION AND ANALYSIS OF DATA 
Purpose 
The purpose of this study was to determine participants' assessment of inservice 
training workshops for teaching the Applications in Biology/Chemistry curriculum in 
terms of the extent to which selected outcomes were and should have been accomplished. 
Findings of the Study 
The following section was included to present analysis of the data collected 
relative to the objectives of this study. Each of the seventeen questions asked of the 
participants of four different ABC workshops groups was statistically analyzed using at-
test to determine whether significant differences existed for each of the four groups and 
if there was a significant differences in the total means of all respondents. The 
respondents were asked to rate their satisfaction with the workshops on a continuous 
scale from 1 (Low) to 7 (High) on each of the seventeen questions. 
Tables 
Table I was designed to report the comparison of the groups' mean score 
differences on workshop satisfaction vs. workshop expectation, and to allow for 
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comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development of future workshops. 
While there is noticeable difference in the scores, the t-test revealed that the only group 
where the difference was significant is Group 1 EXTENT ACCOMPLISHED mean 5.86 
and EXTENT SHOULD HA VE ACCOMPLISHED mean 6.46 ( cx=.001) and the Total 
EXTENT ACCOMPLISHED mean 5.78 and EXTENT SHOULD HA VE 
ACCOMPLISHED mean 6.40 (cx=.000007). 
TABLE I 
ANALYSIS OF QUESTION 1: 
ASSESSMENTS OF WORK.SHOPS RELATIVE TO PREPARATION 
TO TEACH APPLIED BIOLOGY/CHEMISTRY FOR 1IlGH SCHOOL CREDIT 
PARTICIPANT RATINGS 
N= EXTENT EXTENT SHOULD T- p 
ACCOMPLISHED HAVE VALUE (T<=t) 
MEAN/S.D. ACCOMPLISHED TWO-
MEAN/S.D. TAIL 
Group 1 39 5.86/1.46 6.46/1.07 2.02 .001 ** 
Group2 7 5.71/1.25 6.14/0.89 2.44 .481 
Group3 5 5.00/0 5.80/0.83 2.77 .099 
Group4 9 6.00/1.00 6.66/0.50 2.30 .080 
Total 60 5.78/1.31 6.40/0.97 2.00 .000007 ** 
*Significant beyond .05 level **Significant beyond .01 level 
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Table II was designed to report the comparison of the groups' mean score 
differences on workshop satisfaction vs. workshop expectation, and to allow for 
comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development of future workshops. 
While there is noticeable difference in the scores, tlie t-test revealed that the only group 
where the difference was significant is Group I EXTENT ACCOMPLISHED mean 6.15 
and EXTENT SHOULD HA VE ACCOMPLISHED mean 6.6l(a=.01) and the Total 
EXTENT ACCOMPLISHED mean 6.06 and EXTENT SHOULD HAVE 
ACCOMPLISHED mean 6.46 ( a=.002). 
TABLE II 
ANALYSIS OF QUESTION 2: 
ASSESSMENTS OF WORKSHOPS RELATIVE TO IN1RODUCTION OF CORD ABC 
MATERIALS AND EXPLANATION OF USE IN HIGH SCHOOL CLASS 
PARTICIPANT RATINGS 
·N= EXTENT EXTENT T-VALUE p 
ACCOMPLISHED SHOULD HAVE TWO-TAIL (T<=t) 
MEAN/S.D. ACCOMPLISHED 
MEAN/S.D. 
Group 1 39 6.15/1.24 6.61/0.74 2.02 .01 ** 
Group2 7 5.71/1.38 6.00/1.15 2.44" 0.17 
Group3 5 5.00/1.22 5.60/1.34 2.77 0.20 
Group4 9 6.55/0.72 6.66/0.70 2.30 0.34 
Total 60 6.06/1.23 6.46/0.89 2.00 .002 ** 
*Significant beyond .05 level **Significant beyond .01 level 
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Table ID was designed to report the comparison of the groups' mean score 
differences on workshop satisfaction vs. workshop expectation, and to allow for 
comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development of future workshops. 
While there is noticeable difference in the scores, the t-test revealed that the only groups 
where the difference was significant is Group l(a=.006),Group 2 (a=.047) and the Total 
EXTENT ACCOMPLISHED mean 5.08 and EX1ENT SHOULD HA VE 
ACCOMPLISHED mean 5.95 (a=.0005). 
TABLE III 
ANALYSIS OF QUESTION 3: 
ASSESSMENfS OF WORKSHOPS RELATIVE TO PROVIDING EXAMPLES FOR 
TIME LINES AND STRUCTURE OF CURRICULUM FOR STAND-ALONE COURSE 
. PARTICIPANT RATINGS 
N= EXTENT EXTENT T-VALUE p 
ACCOMPLISHED SHOULD HAVE TWO-TAJL (T<=t) 
MEAN/S.D. ACCOMPLISHED 
MEAN/S.D. 
Group 1 39 5.02/1.85 6.0211.47 2.02 .006 ** 
Group2 7 4.71/1.38 5.85/1.06 2.44 0.047 * 
Group3 5 5.20/0.83 5.40/1.14 2.77 0.37 
Group4 9 5.55/1.33 6.00/0.78 2.30 0.10 
Total 60 5.08/1.66 5.95/1.33 2.00 .0005 ** 
*Significant beyond .05 level **Significant beyond .01 level 
38 
Table IV was designed to report the comparison of the groups' mean score 
differences on workshop satisfaction vs. workshop expectation, and to allow for 
comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development of future workshops. 
While there is noticeable difference in the scores, the t-test revealed that the only group 
where the difference was significant is Group 1 (a=.001), Group 4 (a=.04) and the Total 
EXTENT ACCOMPLISHED mean 5.00 and fil.L.TENT SHOULD HA VE 
ACCOMPLISHED mean 6.05 (a=.0000039). 
TABLE TV 
ANAL YSlS OF QUESTION 4: 
ASSESSMENTS OF WORKSHOPS RELATIVE TO EXPLATNTNG HOW THE CORD 
CURRlCULUM WOULD MEET THE P.A.S.S. OBJECTIVES AND THE LEARNER 
OUTCOMES FOR COLLEGE ENTRY 
PARTICWANTRATINGS 
N= EXTENT EXTENT SHOULD T'.'VALUE p 
ACCOMPLISHED HA VE ACCOMPLISHED TWO- (T<=t) 
MEAN/S.D. MEAN/S.D. TAIL 
Group 1 39 5.10/2.04 6.25/1.14 2.02 .001 ** 
Group2 7 4.71/236 5.71/2.13 2.44 0.13 
Group 3 5 4.00/0.00 4.60/0.54 2.77 0.07 
Group4 9 5.11/1.16 6.22/0.66 2.30 0.04 * 
Total 59 5.00/l.88 6.05/1.27 2.00 .0000039 
** 
*Significant beyond .05 level *"'Significant beyond .01 level 
39 
Table V was designed to report the comparison of the groups' mean score 
differences on workshop satisfaction vs. workshop expectation, and to allow for 
comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development of future workshops. 
While there is noticeable difference in the scores, the t-test revealed that there was no 
significant difference in the groups and total means scores. 
TABLEV 
ANALYSIS OF QUESTION 5: 
ASSESSMENTS OF WORKSHOPS RELATIVE TO EXPLAINING THE DIFFERENT 
TYPES OF LEARNING STYLES AND HOW TO USE DIFFERENT TEACIIlNG 
STYLES TO MAKE THE CURRICULUM MORE INCLUSIVE FOR ALL STIJDENTS 
PARTICIPANT RATINGS 
.... ~ 
N= EXTENT EXTENT SHOULD T-VALUE p 
ACCOMPLISHED HAVE TWO- (T<='t) 
MEAN/S.D. ACCOMPLISHED TAIL 
MEAN/SJ). 
Group l 39 5.35/1.78 5.76/1.54 2.02 .021 
Group2 7 4.42/1.98 5.28/1.79 . 2.44 0.17 
Group3 5 4.00/1.22 4.40/1.14 2.77 0.17 
Group4 9 6.22/0.97 6.22/0.66 2.30 1.00 
Total 60 5.26/1.74 5.66/1.49 2.00 0.07 
*Significant beyond .05 level **Significant beyond .01 level 
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Table VI was designed to report the comparison of the groups' mean score 
differences on workshop satisfaction vs. workshop expectation, and to allow for 
comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development of future workshops. 
While there is noticeable difference in the scores, the t-test revealed that the only group 
where the difference was significant is Group 1 EXTENT ACCOMPLISHED mean 5.25 
and EXTENT SHOULD HA VE ACCOMPLISHED mean 6.05(a=.006) and the Total 
EXTENT ACCOMPLISHED mean 5.40 and EXTENT SHOULD HA VE 
ACCOMPLISHED mean 6.05 (a=.001). 
TABLE VI 
ANALYSIS OF QUESTION 6: 
ASSESSMENTS OF WORKSHOPS RELATIVE TOPROVIDING EXAMPLES OF 
DIFFERENT WAYS FOR TEACHERS TO MODEL IMPORTANT SCIENCE AND 
EMPHASIZE TIIB IMPORTANCE OF MODELING SI<.ILLS IN THE CLASSROOM 
PARTICIPANT RATINGS 
N= .EXTENT EXTENT SHOULD T- p 
ACCOMPLISHED HAVE VALUE (T<='t) 
MEAN/S.D. ACCOMPLISHED TWO-
MEAN/S.D. TAIL 
Group 1 39 5.25/1.71 6.05/1.31 2.02 .006 ** 
Group2 7 5.57/1.71 6.42/0.78 2.44 0.22 
Group 3 5 4.40/0.54 4.60/0.54 2.77 0.37 
Group4 9 6.44/1.0l 6.55/0.52 2.30 0.68 
Total 60 5.40/1.61 6.05/1.21 2.00 .001 ** 
*Significant beyond .05 level **Significant beyond .01 level 
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Table VII was designed to report the comparison of the groups' mean score 
differences on workshop satisfaction vs. work.shop expectation, and to allow for 
comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development of future workshops. 
While there is noticeable difference in the scores, the t-test revealed that there was no 
significant difference in the groups and total means scores. 
TABLE VII 
ANALYSIS OF QUESTION 7: 
ASSESSMENTS OF WORKSHOPS RELATIVE TO DEFINING COOPERATIVE 
GROUPS, S1RATEGIES FOR GROUPING STIJDENTS AND STRUCTURE OF 
COOPERATIVE LEARNING ACTIVITES 
PARTICIPANT RATINGS 
N= EXTENT EXTENT T-VALUE p 
ACCOMPLISHED SHOULD HAVE TWO- (T<=t) 
MEAN/S.D. ACCOMPLISHED TAIL 
MEAN/S.D. 
Group 1 39 6.15/1.53 6.25/1.59 2:02 0.86 
Group2 7 5.71/1.97 5.57/1.81 2.44 0.82 
Group3 5 5.40/0.47 4.60/0.54 2.77 0.09 
Group4 9 6.11/1.05 6.33/0.86 2.30 0.51 
Total 59 6.03/1.46 6.0111.52 2.00 .0.94 
*Significant beyond .05 level **Significant beyond .01 level 
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Table VIII was designed to report the comparison of the groups' mean score 
differences on workshop satisfaction vs. workshop expectation, and to allow for 
comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development of future workshops. 
While there is noticeable difference in the scores, the t-test revealed that there was no 
significant difference in the groups and total means scores, group 3 did feel that the 
workshop training did exceed their expectations. 
TABLE VIII 
·ANALYSIS OF QUESTION 8: 
ASSESSMENTS OF WORKSHOPS RELATIVE TO DISCUSSING THE 
CHALLENGES OF USING COOPERATIVE LEARNING GROUPS, STRATEGIBS 
FOR GROUPING STUDENTS AND STRUCTURE OF COOPERATIVE LEARNING 
ACTIVITIBS 
PARTICIPANT RATINGS 
N= EXTENT -EXTENT T-VALUE p 
ACCOMPLISHED SHOULD HAVE TWO-TAIL (T<=t) 
MEAN/S.D. ACCOMPLISHED 
MEAN/S.D. 
Group 1 39 5.64/1.51 6.10/1.44 2.02 0.14 
Group 2 7 5.14/2.ll 5.57/2.14 2.44 0.50 
··---
Group 3 5 5.60/0.54 4.60/0.54 2.77 0.08 
Group4 9 5.88/1.05 6.00/0.78 2.30 0.34 
Total 59 5.58/1.60 5.86/1.62 2.00 0.22 
*Significant beyond .05 level **Significant beyond .01 level 
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Table IX was designed to report the comparison of the groups' mean score 
differences on workshop satisfaction vs. workshop expectation, and to allow for 
comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development of future workshops. 
While there is noticeable difference in the scores, the t-test revealed that the only group 
where the difference was significant is Group 1 (a=.0003) and the Total (a=.0003), and 
group 4 did feel that the workshop training did exceed their e,rnectations. 
TABLE IX 
ANALYSIS OF QUESTION 9: 
ASSESSMENTS OF WORKSHOPS RELATIVE TO EXPLA1N1NG THE USE OF JOB 
PROFILES INCLUDED lN TIIE CORD CURRICULUM 
PARTICIPANT RA TlNGS 
N= EXTENT EXTENT T-VALUE p 
ACCOMPLISHED SHOUWHAVE TWO-TAIL (T<=t) 
MEAN/S.D. ACCOMPLISHED 
MEAN/S.D. 
Group 1 39 4.89/1.99 6.1011.20 2.02 .0003 ** 
Group2 7 5.57/1.98 6.00/1.29 2.44 0.35 
--·------
Group 3 5 4.60/1.51 5.00/1.22 2.77 0.47 
Group4 9 6.11/0.78 6.00/0.86 2.30 0.72 
Total 60 5.13/1.85 5.98/1.18 2.00 .0003 ** 
*Significant beyond .OS level **Significant beyond .01 level 
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Table X was designed to report the comparison,ofthe groups' mean score 
differences on workshop satisfaction vs. workshop expectation, and to allow for 
comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development of future workshops. 
While there is noticeable difference in the scores, the t-test revealed that the only group 
where the difference was significant is Group 1 (a.=.03) and the Total (a.=.01), and W!!Q 
4 did feel that the workshop training and their expectations were equal. 
TABLEX 
ANALYSIS OF QUESTION 10: 
ASSESSMENTS OF WORKSHOPS RELATIVE TO EXPLAINING THE USE OF THE 
STUDENT ACTIVITIES INCLUDED IN THE CORD CURRICULUM 
PARTICIPANT RA TINGS 
N= EXTENT EXTENT SHOULD T-VALUE p 
ACCOMPLISHED HAVE TWO- (T<=i:) 
MEAN/S.D. ACCOMPLISHED TAIL 
MEAN/S.D. 
Group 1 39 5.71/1.53 6.30/1.19 2.02 .03 * 
Group2 7 6.14/1.46 6.28/0.75 2.44 0.73 
Group3 5 4.80/0.83 5.80/0.83 2.77 0.14 
Group4 9 6.55/0.72 6.55/0.72 2.30 1.00 
Total 60 5.81/1.43 6.3011.06 2.00 .01 ** 
*Significant beyond .05 level **Significant beyond .01 level 
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Table XI was designed to report the comparison of the groups' mean score 
differences on workshop satisfaction vs. workshop expectation, and to allow for 
comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development of future workshops. 
While there is noticeable difference in the scores, the t-test revealed that the only group 
where the difference was significant is Group 1 (a=.006) and the Total (a=.0006), and 
group 4 did feel that the workshop training and their expectations were egual. 
TABLE XI 
ANALYSIS OF QUESTION 11: 
ASSESSMENTS OF WORKSHOPS RELATIVE TO EXPLAINING THE USE OF THE 
ACTIVITIES BY OCCUPATIONAL AREA IN TIIE CORD CURRICULUM 
PARTICIPANT RA TINGS 
N= EXTENT - EXTENT T-VALUE p 
ACCOMPLISHED SHOULD HAVE TWO- (T<='t) 
MEAN/S.D. ACCOMPLISHED TAIL 
MEAN/S.D. 
Group 1 39 5.12/1.76 6.05/1.35 2.02 .006 ** 
Group2 7 3.85/2.34 5.28/1.38 2.44 0.07 
Group 3 5 4.60/0.89 5.20/1.09 2.77 0.20 
Group4 9 6.44/1.0l 6.44/0.52 2.30 1.00 
Total 60 5.13/1.77 5.95/1.28 2.00 .0006 ** 
*Significant beyond .OS level **Significant beyond .01 level 
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Table XII was designed to report the comparison of the groups' mean score 
differences on workshop satisfaction vs. workshop expectation, and to allow for 
comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development <>ffuture workshops. 
While there is noticeable difference in the scores, the t-test revealed that the only group 
where the difference was significant is Group 1 (a=.0004) and the Total (a=.001), grrum 
2 did feel that the workshop training exceeded their expectations. 
TABLE XII 
ANALYSIS OF QUESTION 12: 
ASSESSMENTS OF WORKSHOPS RELATIVE TO EXPLAINING THE USE OF THE 
LABORATORY ACTIVITIES AND INCLUDED EQUIPMENJ, LAB PREPARATION 
GUIDE, SAMPLE DATA AND SOLUTIONS TO QUESTIONS AND OPTIONAL 
EXTENSIONS OF THE LAB ACTIVITIES 
PARTICIPANT RATINGS 
N= EXTENT EXTENT T-VALUE p 
ACCOMPLISHED SHOULD HAVE TWO- (T<=t) 
MEAN/S.D. ACCOMPLISHED TAIL 
MEAN/S.D. 
Group 1 39 5.48/1.87 6.58/0.90 2.02 .0004 ** 
Group2 7 6.42/0.78 6.00/1.15 2.44 0.40 
Group3 5 5.60/0.89 6.0011.00 2.77 0.47 
Group4 9 6.88/0.33 7.00/0.00 2.30 0.34 
Total 60 5.81/1.64 6.53/0.91 2.00 .001 ** 
*Significant beyond .05 level **Significant beyond .01 level 
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Table XIlI was designed to report the comparison of the groups' mean score 
differences on workshop satisfaction vs. workshop expectation, and to allow for 
comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development of future workshops. 
While there is noticeable difference in the scores, the t•test revealed that there was no 
significant difference in the groups and total means scores~ group 2 did feel that the 
workshop training did exceed their expectations, and group 4 felt the workshop met 
expectations. 
TABLE XIII 
ANALYSIS OF QUESTION 13: 
ASSESSMENTS OF WORKSHOPS RELATIVE TO PROVIDING INFORMATION ON 
1HE CURRICULUM AND POSSIBLE VENDORS OF EQUIPMENT AND SUPPLIES 
PARTICIPANT RATINGS 
N= EXTENT EXTENT SHOULD T-VALUE p 
ACCOMPLISHED HAVE TWO- (T<=t) 
MEAN/S.D. ACCOMPLISHED TAIL 
MEAN/S.D. 
Group 1 39 5.94/1.39 6.46/1.04 2.02 0.06 
Group2 7 6.28/1.1 l 5.85/1.86 2.44 0.53 
Group 3 5 5.40/0.54 6.40/0.54 2.77 0.08 
Group4 9 6.88/0.33 6.88/0.33 2.30 0.00 
Total 60 6.08/1.25 6.45/1.08 2.00 0.06 
*Significant beyond .05 level **Significant beyond .01 level 
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Table XIV was designed to report the comparison of the groups' mean score 
differences on workshop satisfaction vs. workshop expectation, and to allow for 
comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development of future workshops. 
While there is noticeable difference in the scores, the t-test revealed that the only group 
where the difference was significant was Group 1 EXTENT ACCOMPLISHED mean 
5.82 and EXTENT SHOUID HA VE ACCOMPLISHED mean 6.20(a=.05) and the Total 
EXTENT ACCOMPLISHED mean 5.51 and EXTENT SHOULD HA VE 
ACCOMPLISHED mean 6.01 (a=.003). 
TABLE XIV 
ANALYSIS OF QUESTION 14: 
ASSESSMENTS OF WORKSHOPS RELATIVE TO EXPLAlNING TIIB USE OF THE 
CORD VIDEOS AND GIVING SUGGESTED QUESTIONS FOR DISCUSSION AND 
OUTL1NING POSSIBLE SOLUTIONS TO PROBLEMS 
PARTICIPANT RATINGS 
N= EXTENT EXTENT T-VALUE p 
ACCOMPLISHED SHOULD HAVE TWO-TAIL (T<=t) 
MEAN/S.D. ACCOMPLISHED 
MEAN/S.D. 
Group 1 39 5.82/1.46 6.20/1.17 2.02 0.05 * 
Group2 7 4.42/1.71 5.28/1.49 2.44 0.11 
Group3 5 5.4010.54 5.60/1.14 2.77 0.70 
Group4 9 5.22/1.92 5.88/1.61 2.30 0.80 
Total 60 5.5111.59 6.0111.32 2.00 .003 ** 
*Significant beyond .05 level **Significant beyond .01 level 
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Table XV was designed to report the comparison of the groups' mean score 
differences on workshop satisfaction vs. workshop expectation, and to allow for 
comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development of future workshops. 
While there is noticeable difference in the scores, the t-test revealed that there was no 
significant difference in the groups and total means scores, groups 2 and 4 did feel that 
the workshop training did exceed their expectations. 
TABLE XV 
ANALYSIS OF QUESTION 15: 
ASSESSMENTS OF WORKSHOPS RELATIVE TO EXPLAINING THAT ABC IS A 
CON1EXTUAL APPROACH TO 1EACHING LABORATORY SCIENCE SKILLS 
P ARTIClPANT RATINGS 
N= EXTENT EXTENT SHOULD T-VALUE p 
ACCOMPLISHED HAVE TWO-TAIL (T<=r) 
MEAN/S.D. ACCOMPLISHED 
MEAN/S.D. 
Group 1 39 5.89/1.25 6.20/1.19 2.02 0.23 
Group2 7 6.57/0.53 5.71/1.79 2.44 0.30 
Group3 5 5.00/0.70 5.60/0.54 2.77 0.20 
Group4 9 6.66/0.50 6.55/0.72 2.30 0.34 
Total 60 6.01/1.14 6.15/1.19 2.00 0.49 
*Significant beyond .05 level **Significant beyond .Ol level 
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Table XVI was designed to report the comparison of the groups' mean score 
differences on workshop satisfaction vs. workshop expectation, and to allow for 
comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development of future workshops. 
While there is noticeable difference in the scores, the t-test revealed that the only group 
where the difference was significant is Group 1 (a=.03), and group 4 did feel that the 
workshop training did exceed their expectations. 
TABLE XVI 
ANALYSIS OF QUESTION 16: 
ASSESSMENTS OF WORKSHOPS RELATIVE TOEXPLAIN1NG THAT SCIENCE 
CONCEPTS PRESENTED IN ABC SHOULD BE TAUGHT RELATIVE TO LIFE, 
HOME, SOCIETY, AND THE WORLD OF WORK 
PARTICIPANT RATINGS 
N= EXTENT EXTENT T-VALUE p 
ACCOMPLISHED SHOULD HAVE TWO-TAIL (T<=t) 
MEAN/S.D. ACCOMPLISHED 
MEAN/S.D. 
Group 1 39 6.05/1.52 6.56/0.71 2.02 0.03 * 
Group2 7 6.71/0.48 6.2811.49 2.44 0.35 
Group3 5 5.00/0.00 5.80/0.83 2.77 0.09 
Group4 9 6.88/0.33 6.66/0.50 2.30 0.16 
Total 60 6.16/1.32 6.48/0.83 2.00 0.07 
*Significant beyond .05 level **Significant beyond .01 level 
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Table XVII was designed to report the comparison of the groups' mean score 
differences on workshop satisfaction vs. workshop expectation, and to allow for 
comparison of the total means relative to the importance of the question to the 
respondents and the importance of the question to the development of future workshops. 
While there is noticeable difference in the scores, the t-test revealed that there was no 
significant difference in the groups and total means scores, group 2 did feel that the 
workshop training did exceed their expectations. 
TABLE XVII 
ANALYSIS OF QUESTION 17: 
ASSESSMENTS OF WORKSHOPS RELATIVE TO PROVIDING REALISTIC AND 
USEFUL FIELD-TRIPS FOR ANY COMMUNITY 
PARTICIPANT RA TINGS 
N= EXTENT EXTENT T-VALUE p 
ACCOMPLISHED SHOULD HAVE TWO-TAIL (T<=t) 
MEAN/S.D. ACCOMPLISHED 
MEAN/S.D. 
Group 1 39 6.02/1.49 6.20/1.39 2.02 0.59 
Group 2 7 5.71/0.75 5.42/1.51 2.44 0.60 
Group 3 5 4.60/2.07 5.20/2.38 2.77 0.07 
Group4 9 5.33/1.1 l 5.66/1.41 2.30 0.34 
Total 60 5.76/1.46 5.95/1.51 2.00 0.42 
*Significant beyond .05 level **Significant beyond .01 level 
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CHARTS 
The following section was included to present analysis of the data collected 
relative to the questions on the design of future workshops that would meet the needs of 
future teachers and that would encourage teacher attendance. 
Chart I 
Chart 1 was designed to report the group's preference on the length of the ideal 






































This chart shows the percentile responses of the respondents. 32 of the 60 or 54% 
of the respondents felt that the workshop should be 10 days in length, IO of the 60 or 
16% of the respondents stated that their would prefer that the workshop be three, two day 
sessions. 5 respondents preferred 15 days, 5 respondents preferred 5 days, 4 respondents 
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preferred 8 days, 1 respondent preferred a 4 day, and I respondent marked a 2 day 
workshop. 
Chart 2 
Chart 2 was designed to report the group's preference on how the days should be 
scheduled in the ideal workshop (Survey Question #19). All of the sixty respondents 
were grouped together for analysis. 
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Chart 2 
This chart shows the percentile responses of the respondents. 48 of the 60 or 80% 
of the respondents felt that the ideal workshop would meet for a complete week, Monday 
through Friday, and 12 of the 60 or 20% of the respondents preferred the workshop in 3 
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or more 2-day (Friday, Saturday) sessions. Note that 7 of these 12 respondents came of 
group four, which was in a (3) 2-day sessions workshop. 
Chart 3 
Chart 3 was designed to report the group's preference on the number of hours per 
a day of instruction the ideal workshop would have (Survey Question #20). All of the 
sixty respondents were grouped together for analysis. 
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Chart 3 
This chart shows the percentile responses of the respondents. 29 of the 60, or 
48% of the respondents felt that the ideal workshop would meet for 6 hours a day; 21 of 
the 60, or 35% of the respondents preferred an 8 hour day; 5 of the 60, or 8% of the 
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respondents chose 7 hour days; 3 respondents picked 5 hour days; 1 respondent said that 
4 hours was long enough and 1 respondent preferred to attend for 10 hours each day. 
Chart 4 
Chart 4 was designed to report the group's preference on what are the best days 
of the week for the ideal workshop (Survey Question #21 ). All of the sixty respondents 
were grouped together for analysis. 

















This chart shows the percentile responses of the respondents. 40 of the 60 or 66% 
of the respondents felt that the ideal workshop would meet for a complete week, Monday 
through Friday, and 12 of the 60 or 20% of the respondents preferred that the workshop 
be a 2-day Friday and Saturday session. Note that 7 of these 12 respondents came of 
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group four, which was in a 2-day Friday, Saturday session workshop. Eight of the 60 or 
14% of the respondents chose some arrangement different than the two listed. 
Chart 5 
Chart 5 was designed to report the group's preference on what are the best 
months of the year for the ideal workshop (Survey Question #22). All of the sixty 
respondents were grouped together for analysis. 
What Months Of The Year Are The Best Times? 
80% 












This chart shows the percentile responses of the respondents. 48 of the 60 or 80% 
of the respondents felt that the ideal workshop would meet during the summer, and 12 of 
the 60 or 20% of the respondents preferred that the workshop was held during the school 
year. Note that 8 of these 12 respondents came of group four, which was in a (3) 2-day 
sessions workshop. Eight of the 60 or 14% of the respondents chose some arrangement 
different than the two listed. 
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Chart 6 
Chart 6 was designed to report the group's preference on if a follow up session 
should be offered one year after the workshop to help with any difficulties that teachers 


















Should A Follow-Up Session Be Offered One 













This chart shows the percentile responses of the respondents. 58 of the 60 or 96% 
of the respondents felt that the ideal workshop would offer a follow up session one after 
the first workshop, and 2 of the 60 or 4% of the respondents preferred that the workshop 
did not offer a follow up session one year after the first workshop. 
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Chart 7 
Chart 7 was designed to report the group's preference on whether college credit 
should be offered for the ideal workshop (Survey Question #24). All of the sixty 
respondents were grouped together for analysis. 
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This chart shows the percentile responses of the respondents. 58 of the 60 or 96% 
of the respondents felt that the ideal workshop would offer college credit, and 2 of the 
60 or 4% of the respondents did not feel that college credit was important to the 
workshop. 
Chart 8 
Chart 8 was designed to report the group's preference on the need for a stipend to 
be paid for attendance of the workshop (Survey Question #25). All of the sixty 

































This chart shows the percentile responses of the respondents. 56 of the 60 or 94% 
of the respondents felt that the ideal workshop would offer a stipend for attendance, and 




SUMMARY, CONCLUSIONS, RECOMMENDATIONS 
AND IMPLICATIONS 
Summary 
As high schools try to increase the emollment in science classes and require more 
laboratory science credits for graduation and with universities raising the number of 
laboratory science cr<:Xiits to three for college entrance, many high schools have added 
Applications in Biology/Chemistry to their curriculum. 
In 1991, the Oklahoma State Board of Regents approved the use of high school 
course work in Applications of Biology/Chemistry for laboratory science credit for 
college entrance on a temporary basis until adequate research has been completed on the 
merits of the class. High schools may offer Applications of Biology/Chemistry for credit 
if the Applications of Biology/Chemistry Curriculum written by the Center for 
Occupational Research and Development (CORD) is used and the teacher of the class 
has attended an inservice course that is approved by the State Department of Vocational 
and Technical Education. 
As schools try to implement classes in Applications of Biology/Chemistry, they 
must employ a teacher that has been trained in the use of the CORD curriculum. Most 
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teachers of traditional subjects agree with the educatiot;ial value of applied academics, 
but the actual implementation of the curriculum can be difficult. "Teachers need to 
understand the curriculum so that problems can be minimized and learning activities can 
be used to increase understanding and retention rates of scientific concepts by the 
students. In order to accomplish this goal, educators must understand the different 
learning styles and provide experiences which fulfill the needs of the learner." (Wilson, 
1994, p.4) Because of this difficulty, the type and quality of inservice training is critical 
and must be monitored for constancy and uniformity of objectives by the presenting 
instructors. 
Problem 
As schools try to implement classes in Applications of Biology/Chemistry, they 
must employ a teacher who has been trained in the use of the CORD curriculum. Most 
teachers of traditional subjects agree with the educational value of applied academics, 
but the actual implementation of the curriculum can be difficult. "Teachers need to 
understand the curriculum so that problems can be minimized and learning activities can 
be used to increase understanding and retention rates of scientific concepts by the 
students. In order to accomplish this goal, educators must understand the different 
learning styles and provide experiences which fulfill the needs of the learner." (Wilson, 
1994, p.4) Because of this difficulty, the type and quality of inservice training is critical 
and must be monitored for constancy and uniformity of objectives by the presenting 
instructors. 
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The workshops of this study had similar instructional format and content because 
each of the studied workshops were presented by an instructor that either participated in 
or instructed at a workshop offered at Oklahoma State University. The format was 
designed to provide instruction on the proper teaching and utilization of the curriculum 
written by CORD for Applications in Applied Biology/Chemistry. All workshops were 
taught in a manner that allowed participants to interact with the different areas of the 
curriculum in a hands-on contextual approach. The time-lines of the workshops differed 
according to the needs of the groups. 
Purpose 
The purpose of this study was to determine participants' assessment of inservice 
training workshops for teaching the Applications in Biology/Chemistry curriculum in 
terms of the extent to which selected outcomes were and should have been accomplished. 
Objectives 
To accomplish the purpose of the study, a set of specific objectives were 
formulated and are listed below. The study sought to determine the extent to which 
participants felt the workshops did and should have accomplished the following: 
1. Prepare you to teach a course in ABC for high school credit. 
2. Introduce the CORD ABC materials and explain how to use them in a high 
school class for science credit. 
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3. Provide examples for time lines and structure of curriculum for a stand-alone 
course. 
4. Explain how the CORD curriculum would meet the P.A.S.S. objectives and 
the Leamer Outcomes for College entry. 
5. Explain the different types of learning styles and how to use different types of 
teaching styles to make the curriculum more inclusive for all students. 
6. Provide examples of different ways for teachers to model important science 
skills and emphasize the importance of modeling skills in the classroom. 
7. Define cooperative learning and give examples of ways to utilize it in the 
classroom. 
8. Discuss the challenges of using cooperative learning groups, strategies for 
grouping students and the structure of cooperative learning activities. 
9. Explain the use of the job profiles included in the CORD curriculum. 
10. Explain the use of the student activities included in the CORD curriculum. 
11. Explain the use of the Activities by Occupational Area in the CORD 
curriculum. 
12. Explain the use of the laboratory activities and included equipment and 
materials, lab preparation guide, sample data and solutions to questions, and optional 
extensions of the lab activities. 
13. Provide information on the equipment and materials needed for tht:: 
curriculum and possible vendors of equipment and supplies. 
14. Explain the use of the CORD videos and give suggested questions for 
discussion and outline possible solutions to problems. 
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15. Explain that ABC is a contextual approach to teaching laboratory science 
skills. 
16. Explain that science concepts presented in ABC should be taught relative to 
life, home, society, and the world of work. 
17. Provide realistic and useful fieldtrips for any community. 
18. The final objective is to develop a uniform set of guidelines for Applications 
in Biology/Chemistry workshops that could be used for certification by the State 
Department of Vocational and Technical Education. 
Hypothesis 
Listed below is the hypothesis which was constructed to achieve the objectives of 
the study: 
Ho 1- There is no significant difference between the expected satisfaction and the 
actual satisfaction of the teachers who attended the different workshops in this 
study. 
Hypothesis Testing 
At-test analysis was used to determine whether significant differences existed 
between the expected outcome and the actual outcome for each of the seventeen 
questions asked of the respondents, and their scores were combined into four instructor 
groups. An alpha level of a=.05 was used to determine statistical significance. The t-
test was used to determine just how great the difference between two or more means 
must be for it to be judged significant, that is a significant departure from differences, 
65 
which might be expected from chance alone. Another way of stating the function of the 
t-test is to assert that through its use, we test the null hypothesis that the four groups 
means are not significantly different, that is, the means are so similar that the same 
groups can be considered to have been drawn from the same population (Popham 1973, 
pg.125). 
The scope of the study consisted of the respondents to a survey sent to the teacher 
participants of 11 inservice workshops for the Applied Biology/ Chemistry curriculum 
developed by CORD as the main instruction material. Four different instructors held 
workshops in Oklahoma that were sanctioned by the State Department of Vocational 
Education, which certified teachers of Applied Biology/Chemistry classes for high school 
credit as a laboratory science requirement. 
The four instructors held eleven workshops that had one hundred and sixty-one 
people attending. Fifty-five of the students attending the workshops said they did not 
intend to teach an Applied Biology/Chemistry course for high school credit. One 
hundred and six surveys were sent to teachers who attended the workshops. Sixty-two 
(58%) teachers returned the questionnaire indicating they were or had taught Applied 
Biology/Chemistry classes for high school credit. 
The Workshops 
Group 1 presented seven workshops. Each workshop was team taught and 
included graduate students, agriculture education teachers, and science teachers. They 
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were ten days in duration and had an all day format including actual field trips and 
cooperative learning modules. Surveys were not sent to participants of this group that 
were identified as graduate students or agriculture education teachers. A total of seventy-
three surveys were sent and thirty-nine (53%) teachers responded and one teacher 
returned a survey that was left blank, stating he did not wish to participate in the study. 
Group 2 consisted of two workshops. The workshops were offered at a regional 
university for college credit. The duration of the workshops was ten consecutive days 
with eight hours of daily instruction. Surveys were not sent to participants of this group 
that were undergraduate students or those who indicated that they were not science 
teachers. A total of sixteen surveys were sent and 7 ( 44%) teachers responded. 
Group 3 was part of a school-to-work consortium that paid a stipend and was held 
in the summer to train future applied biology/chemistry teachers for the consortium's 
schools. The duration of the workshops was ten consecutive days with eight hours of 
daily instruction. All participants were science teachers. A total of seven surveys were 
sent and 5 (71%) teachers responded. 
Group 4 was part of a workshop presented for a school-to-work consortium. All 
participants were employed by the consortium and were teaching applied 
biology/chemistry at the time of the workshop. The workshops were held during the 
school year and were three two-day sessions in length. Each session was at least a month 
apart. A total of ten surveys were sent and 9 (90%) teachers responded and one teacher 
left the survey blank and indicated she did not wish to respond to the survey. The 
surveys were handed out at the completion of the workshop by the instructor, and 
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participants completed the survey and returned it before being dismissed from the 
workshop. 
Questionnaire/Measuring Instrument 
A questionnaire was developed to measure the degree of satisfaction with the 
attended workshop as compared to the expected satisfaction of the respondents. The 
questionnaire was made up of seventeen questions that related to the needs of teachers of 
Applications of Biology/Chemistry and the proper use of the Biology/Chemistry 
curriculum written by the Center for Occupational Research and Development. 
Respondents were also asked to design an Application of Biology/Chemistry workshop 
that would meet the needs of the teachers and encourage attendance. This was measured 
by the same seventeen questions previously mentioned above and eight questions that 
dealt with the physical structure and timing of a workshop. 
Analysis Procedure 
This study compared four groups of ABC workshop participants. Each of the 
four groups was instructed by a different person and with a different syllabus for each 
workshop, but all workshops were intended to prepare teacher to instruct a class for high 
school credit in Applied Biology/Chemistry using the curriculum written by the Center 
for Occupation Research and Development. The quantitative comparison of the groups 
was done from their responses to the questionnaire. Since this study was made up of 
four groups in each situation, the t-test for paired two samples for means was used to test 
for significant differences between the group means. The significant level of .05 was 
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used as the level for acceptance or rejection of each of the seventeen questions The t-
test was calculated using the Microsoft Excel statistical software for microcomputers. 
Discussion of the Research Findings 
The purpose of this section of the chapter is to provide a summary of the findings 
of the study as they relate to the objectives and the hypothesis set forth at the beginning. 
Hypothesis I-There is no significant difference between the expected satisfaction 
and the actual satisfaction of the teachers who attended the different workshops in this 
study. 
After all the data was compiled on all seventeen questions from all the 
responding groups, a t-test was used on each of the questions to determine just how great 
the difference between two means must be for it _to be judged significant. Eleven ( 11) of 
the seventeen (17) questions were found to have a significant difference of at least .05 
level or greater, therefore Hypothesis I was rejected. 
Each of the questions was related to one of the objectives of this study and will be 
addressed individually. Because of the difference in the size of the groups, the t-test of 
means did not always truly reflect the difference in mean scores. 
Objective 1: Prepare you to teach a course in ABC for high school credit. The t-
test revealed that the only group where the difference was significant was Group I 
(a=.001) and the Total of all respondents (a=.000007), but all groups showed noticeable 
difference in the mean scores. Group 3 had the largest difference in the mean scores but 
did not show significant because of the small number of group members. The workshops 
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expectation was high and satisfaction of the respondents was somewhat lower. All 
groups felt that the workshop they attended did not fully meet their expectation of the 
training that they would receive. This difference would appear to indicate that all of the 
studied workshops needed to improve the instruction somewhat. 
TABLE xvrn 
PREP ARE YOU TO TEACH A COURSE IN ABC FOR HIGH SCHOOL CREDIT 
TOTAL 60 5.78 6.40 .62 (.000007) 
* Significant beyond .05 level ** Significant beyond .01 level 
Questionnaire Scale Values (Low 1 to High 7) 
70 
Objective 2: Introduce the CORD ABC materiai and expiain how to use them in a 
high schoo] class for science credit. The t-test revea]ed that the oniy group where the 
difference was significant was Group l (a=.01) and the Total (a=.002) ), but all groups 
showed a noticeable difference in the mean scores. Group 3 had the largest difference in 
the mean scores but did not show significant because of the small number of group 
members. Group 4 had the lowest difference in mean scores, or was the group that was 
the most satisfied. The level of significance and the difference in mean scores indicates 
that all studied workshops needed to improve instruction in this area somewhat. 
TABLE XIX 
INTRODUCE THE CORD ABC MATERIALS AND EXPLAIN HOW TO USE THEM 
IN A HIGH SCHOOL CLASS FOR SCIENCE CREDIT 
*Significant beyond .05 level ** Significant beyond .OJ level 
Questionnaire Scale Values (Low 1 to High 7) 
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Objective 3: Provide examples for time lines and structure of the curriculum for a 
stand-alone course. The t-test revealed that three of the groups had scores in which the 
differences were significant--Group 1 (a=.006) and Group 2 (a=.047 Total (.0005). The 
mean scores for both expected and actual satisfaction were low, and the difference in 
mean scores was high. The high difference in the mean scores indicated that more 
instruction was needed on how to structure the curriculum for a stand-alone course, and 
what time lines to use with the curriculum. All workshops reported a large difference in 
mean scores except Group 3, which had the lowest difference (.20). The level of 
significance and the difference in mean scores indicates that all studied workshops 
needed to improve instruction in this area somewhat. 
TABLE XX 
PROVIDE EXAMPLES FOR TIME LINES AND STRUCTURE OF CURRICULUM 
FOR A ST AND-ALONE COURSE 
G.·. • t«mp4 
.. ... ... . . .. 
TOTAL 60 5.08 5.95 .87 (.0005)** 
*Significant beyond .05 level "'* Significant beyond .01 level 
Questionnaire Scale Values (Low 1 to High 7) 
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Objective 4: Explain how the CORD curriculum would meet the P.A.S.S. 
objectives and the Leamer Outcomes for College entry. The t-test revealed that three of 
the groups had scores in which the differences were significant--Group 1( a =.001) Group 
4 (a=.04) Total (a= .0000039). The mean scores for both expected and actual 
satisfaction were low, and the difference in mean scores was high. The high difference 
in the mean scores indicated that more instruction was needed on the how the CORD 
curriculum would meet the State P.A.S.S. objectives and the State Leamer Outcomes for 
College entry, by all of the studied workshop instructors. 
TABLEXXI 
EXPLAIN HOW THE CORD CURRICULUM WOULD MEET THE P.A.S.S. 
OBJECTIVES AND THE LEARNER OUTCOMES FOR COLLEGE ENTRY 
IClm?::~ 
Group 1 39 5.10 6.25 





5.00 6.05 1.05 
Significant beyond .05 level ** Significant beyond .01 level 
Questionnaire Scale Values (Low 1 to High 7) 
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Objective 5: Explain the different types oflearning styles and how to use 
different types of teaching styles to make the curriculum more inclusive for all students. 
No group had a mean score high enough to call significant. Group 3 had the lowest 
satisfaction ( 4.40) and the lowest expectation( 4.00). This low rating would imply that the 
respondents and the instructors of group 3 may not have considered this objective 
important to the needs of teachers of Applied science. Group 4 satisfaction and 
expectation were the same(6.22) and this score was the highest rating. 
TABLEXXII 
EXPLAIN THE DIFFERENT TYPES OF LEARNING STYLES AND HOW TO USE 
DIFFERENT TYPES OF TEACHING STYLES TO MAKE THE CURRICULUM 
MORE INCLUSIVE FOR ALL STUDENTS 
Group 1 
TOTAL 60 5.26 5.66 .40 
Significant beyond .05 level ** Significant beyond .01 level 
Questionnaire Scale Values (Jowl to High 7) 
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(.07) 
Objective 6: Provide examples of different ways for teachers to model important 
science skills and emphasize the importance of modeling skills in the classroom. The t-
test revealed that Group I (a=.006) and the Total (a=.001) had mean scores that were 
significant. Group 3 had the lowest expectation (4.60) and the lowest satisfaction (4.40) 
and thus the low score could imply that the respondents and the instructors did not think 
that teacher modeling was important to the teaching of Applied Science. The level of 
significance and the difference in mean scores indicates that all studied workshops 
needed to improve instruction in this area somewhat. 
TABLE XXIII 
PROVIDE EXAMPLES OF DIFFERENT WAYS FOR TEACHERS TO MODEL 
IMPORT ANT SCIENCE SKILLS AND EMPHASIZE THE IMPORTANCE OF 
MODELING SKILLS IN THE CLASSROOM 
G roup2 ··7 ·,:,:,. 
G roup3 5 
G roup4 9 
T OTAL 60 
4.40 4.60 
6.44 · 6.55 
5.40 6.05 .65 
Significant beyond .05 level ** Significant beyond .01 level 
Questionnaire Scale Values (Low 1 to High 7) 
75 
(.001)** 
Objective 7: Define cooperative learning and give examples of ways to utilize it 
in the classroom. The t-test revealed that there was no significant difference in the 
groups or the total means scores. Some of the groups did feel that instruction exceeded 
expectation--Group 2, Group3 and the Total score. All groups felt that instruction in this 
area was high. 
TABLEXXIV 
DEFINE COOPERATIVE LEARNING AND GIVE EXAMPLES OF WAYS TO 
UTILIZE IT IN THE CLASSROOM 
TOTAL 60 6.03 6.01 -.02 
Significant beyond .05 level ** Significant beyond .01 level 
Questionnaire Scale Values (Low l to High 7) 
76 
(0.94) 
Objective 8: Discuss the challenges of using cooperative learning groups, 
strategies for grouping students and the structure of cooperative learning activities. The 
t-test revealed that there was no significant difference reported, but showed that Group 3 
satisfaction exceeded expectation and a11 groups had high levels of satisfaction. 
TABLEXXV 
DISCUSS THE CHALLENGES OF USING COOPERATIVE LEARNING GROUPS, 
STRATEGIES FOR GROUPING STUDENTS AND THE STRUCTURE OF 
COOPERATIVE LEARNING ACTIVITIES 
TOT AL 60 5.58 5.86 .28 
Significant beyond .05 level ** Significant beyond .01 level 
Questionnaire Scale Values (Low I to High 7) 
77 
(0.22) 
Objective 9: Explain the use of the job profiles included in the CORD curriculum. 
The t-test revealed that the only group where the difference was significant was Group 1 
(a=.0003) and the Total (a=.0003). Group 4 did feel that the workshop exceeded their 
expectations, but as a total, the respondents felt that instruction in this area needed 
significant improvement, indicated by the large difference in mean scores. 
TABLEXXVI 
EXPLAIN THE USE OF THE JOB PROFILES INCLUDED IN THE CORD 
CURRICULUM 
TOTAL 60 5.13 5.98 .85 
Significant beyond .05 level ** Significant beyond .01 level 
Questionnaire Scale Values (Low 1 to High 7) 
78 
(.0003)** 
Objective 10: Explain the use of the student activities included in the CORD 
curriculum. The t-test revealed that the only group where the difference was significant 
was Group l ( a=. 03) and the Total ( a=. 0 l ). Group 4 did feel that the workshop training 
and their expectations were equal. The satisfaction varied between groups significantly 
but the total indicated more instruction needed. 
TABLEXXVII 
EXPLAIN THE USE OF THE STUDENT ACTIVITIES INCLUDED IN THE CORD 
CURRICULUM 
TOTAL 60 5.81 6.30 .49 
Significant beyond .05 level ** Significant beyond .01 level 
Questionnaire Scale Values (Low 1 to High 7) 
79 
(.01)** 
Objective 11 : Explain the use of the Activities by Occupational Area in the 
CORD curriculum. The t-test revealed that the only group where the difference was 
significant was Group 1 (a=.0006) and the Total (a=.0006). Group 4 did feel that the 
workshop training and their expectations were equal. An analysis of the mean scores 
revealed wide variance between the groups from zero in Group 4 to 1.43 in Group 2. 
Mean variance was high in all groups except Group 4 with the Total variance of .82, 
indicating a lack of satisfaction with more instruction needed. 
TABLE XXVIII 
EXPLAIN THE USE OF THE ACTIVITIES BY OCCUPATIONAL AREA IN THE 
CORD CURRICULUM 
TOTAL 60 5.13 5.95 .82 
Significant beyond .05 level ** Significant beyond .01 level 
Questionnaire Scale Values (Low 1 to High 7) 
80 
(.0006)** 
Objective 12: Explain the use of the laboratory activities and included equipment 
and materials, lab preparation guide, sample data and solutions to questions, and optional 
extensions of the lab activities. The t-test revealed that the only group where the 
difference was significant was Group 1 (a=.0004) and the Total (a=.0001). Group 2 was 
the only group where the workshop exceeded the respondents' expectations of 
instruction. Because of the small number of respondents in Groups 2, 3 and 4, their mean 
score satisfaction was significantly less than the total. Group 1 's large number of 
respondents and its mean score difference in expectation and satisfaction caused the total 
mean difference to be high. The level of significance and the difference in mean scores 
indicates that all studied workshops needed to improve instruction in this area somewhat. 
TABLEXXIX 
EXPLAIN TIIE USE OF TIIE LABORATORY ACTIVITlES AND INCLUDED 
EQUIPMENT AND MATERIALS, LAB PREPARATION GUIDE, SAMPLE DATA 
AND SOLUTIONS TO QUESTIONS, AND OPTIONAL EXTENSIONS OF TIIE LAB 
ACTIVITIES 
TOTAL 60 5.81 6.53 .72 
Significant beyond .05 level ** Significant beyond .01 level 
Questionnaire Scale Values (Low 1 to High 7) 
81 
(.001)** 
Objective 13 : Provide infonnation on the equipment and materials needed for the 
curriculum and possible vendors of equipment and supplies. The t-test revealed that 
there was no significant difference in the groups and total mean scores. Group 2 did feel 
that the workshop exceeded their expectations and Group 4 felt the workshop met their 
expectations. 
TABLEXXX 
PROVIDE INFORMATION ON THE EQUIPMENT AND MATERIALS NEEDED FOR 
THE CURRICULUM AND POSSIBLE VENDORS OF E UIPMENT AND SUPPLIES 
TOTAL 60 6.08 6.45 .37 
Significant beyond .05 level ** Significant beyond .01 level 
Questionnaire Scale Values (Low 1 to High 7) 
82 
(0.06) 
Objective 14: Explain the use of the CORD videos and give suggested questions 
for discussion and outline possible solutions to problems. The t-test revealed that only 
two groups showed significant differences, Group 1 (a=.05) and the Total (a=.003). The 
smallness of Groups 2, 3 and 4 affected their mean difference totals. Group 2 had the 
greatest lack of satisfaction, (.86);Group 3 the smallest, (.20). Even though the t-test 
showed significance in the Total group, mean difference was considered low. The level 
of significance and the difference in mean scores indicates that all studied workshops 
needed to improve instruction in this area somewhat. 
TABLEXXXI 
EXPLAIN THE USE OF THE CORD VIDEOS AND GIVE SUGGESTED QUESTIONS 
FOR DISCUSSION AND OUTLINE POSSIBLE SOLUTIONS TO PROBLEMS 
TOTAL 60 5.51 6.01 .50 
Significant beyond .05 level ** Significant beyond .01 level 
Questionnaire Scale Values (Low t to High 7) 
83 
(.003)** 
Objective 15: Explain that ABC is a contextual approach to teaching laboratory 
science skills. The t-test revealed that there was no significant difference in the groups 
and total mean scores. Groups 2 and 4 did feel that the workshop training exceeded their 
expectations. 
TABLEXXXII 
EXPLAJN THAT ABC IS A CONTEXTUAL APPROACH TO TEACHING 
LABORATORY SCIENCE SKILLS 
TOTAL 60 6.01 6.15 .14 
Significant beyond .05 level ** Significant beyond .01 level 
Questionnaire Scale Values (Low 1 to High 7) 
84 
(0.49) 
Objective 16: Explain that science concepts presented in ABC should be taught 
relative to life, home, society, and the world of work. The t-test revealed that the only 
group where the difference was significant was Group 1 (a=.03). The mean score 
difference revealed that Group 2, (-.43), and Group 4, (-.22), felt that the workshop 
training exceeded their expectations. The level of significance and the difference in 
mean scores indicates that all studied workshops needed to improve instruction in this 
area somewhat. 
TABLEXXX:ill 
EXPLAIN THAT SCIENCE CONCEPTS PRESENTED IN ABC SHOULD BE 
TAUGHT RELATIVE TO LIFE, HOME, SOCIETY, AND THE WORLD OF WORK 
TOTAL 60 6.16 6.48 .32 
Significant beyond .05 level ** Significant beyond .01 level 
Questionnaire Scale Values (Low 1 to High 7) 
85 
(0.07) 
Objective 17: Provide realistic and useful fieldtrips for any community. The t-test 
revealed that there was no significant difference in the groups and total mean scores. 
Group 2 did feel that the workshop training exceeded their expectations. Total mean 
scores revealed that expectation and satisfaction were low on this objective. 
TABLEXXXIV 
TOTAL 60 5.76 5.95 .19 
Significant beyond .05 level ** Significant beyond .01 level 
Questionnaire Scale Values (Low 1 to High 7) 
(0.42) 
Objective 18: The final objective was to develop a uniform set of guidelines for 
Applications in Biology/Chemistry workshops that could be used for certification by the 
State Department of Vocational and Technical Education. 
Objective 18 was answered by the analysis of the previous seventeen objectives as 
related to the first seventeen questions on the questionnaire in conjunction with questions 
18-25. Analysis of the first seventeen questions revealed that the respondents' 
satisfaction with their attended workshops was above the response scale average of 4. 
Thus, the seventeen objectives were met and should continue to be objectives of future 
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workshops. Questions 18-25 dealt with the physical m~e-up of the workshops and were 
intended to give respondents the opportunity to help design a workshop for inservice 
training for future teachers of Applications of Biology/Chemistry that will better meet the 
needs of educators that will be using the CORD curriculum. The first seventeen 
objectives dealt with meeting the needs of future teachers of Applications of 
Biology/Chemistry for high school credit using the CORD curriculum. The last eight 
questions from the survey dealt with the design of the workshop to encourage attendance 
of future teachers of applied science courses. 
Therefore, if the purpose of inservice training is to prepare teachers of science to 
implement the Applied Biology/Chemistry (ABC) curriculum and course materials in the 
high school, the guidelines submitted by the respondents to the questionnaire, for 
Applications in Biology/Chemistry workshops, could be used for certification by the 
State Department of Vocational and Technical Education. They are as follows: 
1. The inservice training workshop should prepare teachers to teach a course in 
ABC for high school credit. 
2. The inservice training workshop should introduce the CORD ABC materials 
and explain how to use them in a high school class for science credit. 
3. The inservice training workshop should provide examples for time lines and 
structure of curriculum for a stand-alone course. 
4. The inservice training workshop should explain how the CORD curriculum 
would meet the P.A.S.S. objectives and the Leamer Outcomes for college entry. 
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5. The inservice training workshop should explain the different types of learning 
styles and how to use different types of teaching styles to make the curriculum more 
inclusive for all students. 
6. The inservice training workshop should provide examples of different ways 
for teachers to model important science skills and emphasize the importance of modeling 
skills in the classroom. 
7. The inservice training workshop should define cooperative learning and give 
examples of ways to utilize it in the classroom. 
8. The inservice training workshop should discuss the challenges of using 
cooperative learning groups, strategies for grouping students and the structure of 
cooperative learning activities. 
9. The inservice training workshop should explain the use of the job profiles 
included in the CORD curriculum. 
10. The inservice training workshop should explain the use of the student 
activities included in the CORD curriculum. 
11. The inservic~ training workshop should explain the use of the Activities 
by Occupational Area in the CORD curriculum. 
12. The inservice training workshop should explain the use of the laboratory 
activities and included equipment and materials, lab preparation guide, sample data and 
solutions to questions, and optional extensions of the lab activities. 
13. The inservice training workshop should provide information on the equipment 
and materials needed for the curriculum and possible vendors of equipment and supplies. 
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14. The inservice training workshop should explain the use of the CORD videos 
and give suggested questions for discussion and outline possible solutions to problems. 
15. The inservice training workshop should explain that ABC is a contextual 
approach to teaching laboratory science skills. 
16. The inservice training workshop should explain that science concepts 
presented in ABC should be taught relative to life, home, society, and the world of work. 
17. The inservice training workshop should provide realistic and useful fieldtrips 
for any community. 
18. The inservice training workshop should be at least ten days in length. 
19. The inservice training workshop should utilize consecutive days, although 
two-day sessions are acceptable to facilitate attendance during the school year. 
20. The inservice training workshop should be six to eight hours of daily 
instruction. 
21. The inservice training workshop should meet for a complete week, Monday 
thru Friday, except those sessions offered during the school year. 
22. The inservice training workshop should be offered in the summer whenever 
possible. 
23. The inservice training workshop should offer and require follow-up sessions 
at least yearly. 
24. The inservice training workshop should offer college credit to encourage 
attendance. 
25. The inservice training workshop should provide a stipend for attendees 
(could be provided by the local school or State Vo-Tech Dept.). 
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Conclusions 
The following section identifies the conclusion of the study as related to the 
objectives. 
All instructors of the four studied workshops either attended or participated in a 
workshop provided by Oklahoma State University on Applied Biology/Chemistry with 
the use of the CORD curriculum for Applied Biology/Chemistry as the subject and with 
Professors Ted Mills and James Key as participating instructors. 
Therefore it was concluded from the research that the workshops all followed the same 
instructional format, but some of them used different time lines. 
The first seventeen questions revealed that the respondents' satisfaction was 
above average on the workshops they attended, thereby meeting the first seventeen 
objectives. Therefore, it was concluded that the first seventeen objectives of this study 
should be the mainstay of any workshop used to train future teachers of Applications 
of Biology/Chemistry for high school credit. 
Eleven of the first seventeen objectives were found to be statistically significant. 
Therefore, it was concluded that an increased emphasis on instruction in the guideline 
(objectives) areas that were statistically significant be provided. Those eleven 
guidelines are as follows: 
1. The inservice training should prepare you to teach a course in ABC for high 
school credit. 
2. The inservice training should introduce the CORD ABC materials and explain 
how to use them in a high school class for science credit. 
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3. The inservice training should provide examples for time lines and structure of 
curriculum for a stand-alone course. 
4. The inservice training should explain how the CORD curriculum would meet 
the P.A.S.S. objectives and the Leamer Outcomes for College entry. 
6. The inservice training should explain the different types of learning styles and 
how to use different types of teaching styles to make the curriculum more inclusive to all 
students. 
9. The inservice training should explain the use of the job profiles included in the 
CORD curriculum. 
10. The inservice training should explain the use of the student activities included 
in the CORD curriculum. 
11. The inservice training should explain the use of the Activities by Occupational 
Area in the CORD curriculum. 
12. The inservice training should explain the use of the laboratory activities and 
included equipment and materials, lab preparation guide, sample data and solutions to 
questions, and optional extensions of the lab activities. 
13. The inservice training should explain the use of the CORD videos and give 
suggested questions for discussion and outline possible solutions to problems. 
14. The inservice training should explain that science concepts presented in ABC 
should be taught relative to life, home, society, and the world of work. 
Survey questions 18-25 provided insight on time line configuration and structure 
of the workshops. Therefore, it was concluded that workshops should be ten days in 
length, 6-8 hours a day, with follow-up sessions offered, college credit given and a 
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stipend offered The days, months and structure of meetings should be arranged to 
facilitate attendance by participants. 
Recommendations 
The following list of recommendations is provided in relation to the outcomes of 
the study: 
1. The State Department of Vocational Education, in conjunction with the 
Center for Occupational Research and Development, should establish workshop 
guidelines and teacher certification requirements for teaching Applied Academic courses 
for high school credit. 
2. Workshops should include instructors that have taught Applied 
Biology/Chemistry classes for high school using the CORD ABC curriculum. 
3. The State Department of Vocational Education should provide follow-up 
sessions for all instructors of Applied courses for high school credit that allows for 
participant input at Vo-Tech summer conference. 
4. Physical structure and time line of workshops should be designed in a manner 
that facilitates participation. 
5. The State Department of Vocational Education should work in conjunction 
with state colleges and universities to provide workshops that offer college credit 
acceptable for degree programs and certification for the participants. 
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Recommendations for Further Research 
1. Research should be done comparing the course syllabi of workshops 
presented by CORD instructors versus workshops used by the State Department of 
Vocational Education for certification of instructors of Applied Biology/Chemistry in 
Oklahoma. 
2. Research should be done comparing the course content of Applied 
Biology/Chemistry classes within the state of Oklahoma used for high school credit as a 
laboratory science. 
3. Research should be done concerning school administrators' perceptions of 
Applied Biology/Chemistry courses taught for high school credit. 
4. Research should be done concerning the insetvice training of Applied 
Academic instructors in other states than Oklahoma. 
Concluding Comments 
If Applied Academics courses are to be a part of the national school reform 
movement and instruction improved to make the curriculum more inclusive for all 
students, then training and support for instructors of these applied courses is essential. 
The review of literature provides us with a glimpse of the need for change within the 
educational system. The present system was designed for the industrial age, when people 
had predictable jobs, at predictable times, requiring predictable skills, since they were 
going to be employed in predictable places. We now know that the high point of this 
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industrial society was the mid-fifties. For the past 40 years our economy has been 
changing into something else-but our educational system has not. 
As the problems in education become more alarming, the reaction is very much 
the same as in business. The tougher things get, the more people play it safe and rely on 
the old tried and true. The result is an educational system that is literally bound and 
gagged by tradition. If the future instructors of applied academics courses are not given 
sufficient training and support, then they will most certainly return to the historical 
teaching methods of the past--of chapter and verse, and rote memorization. 
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Dear ABC Workshop Participant: 
Thank you for taking the time to read and help with this research project. My name is 
Robert Jobe and I am working on my Doctoral Degree in Agricultural Education under Dr. Key. 
He and I would like to find out your opinion of the Applications of Biology/Chemistry Curriculum 
(ABC) workshop that you attended, now that you have had a chance to use the curriculum in 
your school. 
This study will deal with the ABC curriculum, as written by the Center for Occupational 
Research and Development (CORD), and an evaluation of the implementation training received 
by those teachers who attended an ABC workshop approved by the Oklahoma State Department 
of Vocational and Technical Education. Your response is extremely valuable because you are 
one of the select few whd know the truth about teaching with the ABC curriculum. On the 
questionnaire, please answer the questions about the ABC curriculum and the training you 
received, to best of your ability. Your perceptions are crucial to our understanding whether this 
curriculum and your training will improve science education for your students. You are the 
professional that fights the daily battles of the classroom to try to educate our young people in 
science. 
Thank you very much for your help. This information will help improve curriculum for our 
students and the training of future teachers of Applications of Biology/Chemistry. The 
information that you provide for this study will be confidential and will only be reported as 
combined data. Your responses will not be associated with your name at all. 
Robert D. Jobe James P. Key Ted R. Mills Alvin R. Beadles 
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On the following questions, please rate the workshop that you attended on the left hand 
side, by circling the most appropriate number. On the right hand side, rate the question 
according-to the level ·of importance you feel it has to the needs of teachers of 
Applications of Biology/Chemistry: 
To what degree of 
satisfaction did the 
workShop: 
LOW1234567HIGH 
LOW 1 2 3 4 5 6 7 HIGH 
LOW 1 2 3 4 5 6 7 HIGH 
LOW 1 2 3 4 5 6 7 HIGH 
LOW 1 2 3 4 5 6 7 HIGH 
LOW 1· 2 3 4 5 6 7 HIGH 
LOW 1 2 3 4 5 6 7 HIGH 
LOW 1 2 3 4 5 6 7 HIGH 
LOW 1 2 3 4 5 6 7 HIGH 
LOW 1 2 3 4 5 6 7 HIGH 
1. prepare you to teach a course 
in ABC for high school credit 
2. introduce the CORD ABC 
materials and explain how to 
use them in a high school class 
for science credit 
To what degree of 
satisfaction should 
the workshop: 
LOW 1 2 3 4 5 6 7 HIGH 
LOW 1 2 3 4 5 6 7 HIGH 
3. provide examples for time lines LOW 1 2 3 4 5 6 7 HIGH 
and structure of curriculum for a 
stand-alone course 
4. expl~in how the CORD curriculum LOW 1 2 3 4 5 6 7 HIGH 
would meet the P.A.S.S. objectives 
and the Learner Outcomes for 
College entry 
5. explain the different types of LOW 1 2 3 4 5 6 7 HIGH 
learning styles and how to use 
different types of teaching styles 
to make the curriculum more 
inclusive for all students 
6. provide examples of different LOW 1 2 3 4 5 6 7 HIGH 
ways for teachers to model 
important science skills and 
emphasize the importance of 
modeling skills in the classroom 
7. define cooperative learning and LOW 123 4 5 6 7 HIGH 
give examples of ways to utilize 
it in the classroom 
8. discuss the challenges of using LOW 1 2 3 4 5 6 7 HIGH 
cooperative learning groups, 
strategies for grouping students 
and structure of cooperative 
learning activities 
9. explain the use of job profiles LOW 1 2 3 4 5 6 7 HIGH 
included in the CORD curriculum 
10. explain the use of the student LOW 1 2 3 4 5 6 7 HIGH 
activities included in the CORD 
curriculum 
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LOW 1 2 3 4 5 6 7 HIGH 
LOW 1 2 3 4 5 6 7 HIGH 
LOW 1 2 3 4 5 6 7 HIGH 
LOW 1 2 3 4 5 6 7 HIGH 
LOW 1 2 3 4 5 6 7 HIGH" 
LOW 1 2 3 4 5 6 7 HIGH 
LOW 1 2 3 4 5 6 7 HIGH 
11. explain the use of the Activities LOW 1 2 3 4 5 6 7 HIGH 
by Occupational Area in the 
CORD curriculum 
12. explain the use of the laboratory LOW 1 2 3 4 5 6 7 HIGH 
activities and included equipment 
and materials, lab preparation 
guide, sample data and solutions 
to questions, and optional exten-
sions of the lab activities 
13. provide information on the equip- LOW 1 2 3 4 5 6 7 HIGH 
ment and materials needed for the 
curriculum·and possible vendors of 
equipment and supplies 
14. explain the use of the CORD videos LOW 1 2 3 4 5 6 ?HIGH 
and give suggested questions for 
discussion and outline possible 
solutions to problems 
15. explain that ABC is a contextual LOW 1 2 3 4 5 6 ?HIGH 
approach to teaching laboratory 
science skills 
16. explain that science concepts LOW 123 4 5 6 7 HIGH 
presented in ABC should be 
taught relative to life, home, 
society, and the world of work 
17. provide realistic and useful field- LOW 123 4 5 6 7 HIGH 
trips for any community 
On this part of the questionnaire you have the opportunity to help design a 
workshop for inservice training for future teachers of Applications of Biology/Chemistry 
that will better meet the needs of educators that will be using the CORD curriculum. The 
workshop must meet the needs of the teacher, plus be designed to encourage attendance • 
. Please feel free to write in any comments that you feel are important to the training of 
future teachers of ABC courses for high school credit. 
18. How long should the inservice training be? Number of days _____ _ 
19. How should the days be scheduled? (e.g. all in a row, three two-day sessions) 
20. Number of hours per day of instruction -------------
21. What are the best days of the week? --------------
22. What months of the year are the best times? -----------
23. Should a follow-up session be offered one year after the workshop to help with 
any difficulties that teachers may have? Yes/No 
24. Should college credit be offered? Yes/No 
25. Should a stipend be paid for attendance? Yes/No 
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Please answer the foJJowing: 
Age _____ _ 
Gender Male ( } Female ( ) 
Marital Status Single ( } Married ( } 
How long have you been teaching? ___ _,years 
When did you attend an ABC workshop? month ___ _;year 
Please list instructar(s) of workshop ________________ _ 
Are you teaching an applied science class at present? Yes/No 
Number of years teaching applied science class years 
How long have you taught science classes? years 
Which of the ABC curriculum units written by CORD do you use with each class? Place the 
corresponding number in the btank--1. Biology J 2. Biology IJ 3. Chemistry l 4. Chemistry U 
1. Natural Resources 2. Water 3. Ak and Other Gases 
4. Disease and Wellness_ 5. Continuity of Life_ 6. Nutrition_ 
7. Micro-Organisms_ 8. Plant Growth & Reproduction_ 
9- Animal Life Processes _ 1 Q_ Synthetic Material _ 
Do you use any other textbook with the Applied Science class? Yes/No 
If yes, list __________________________ _ 
What percent of the time do you use the Cooperative Learning method with each unit that you 
teach from the CORD curriculum? % 
How long was the workshop that you attended? ____ days 
If college credit was offered, how many hours? hours 
Through what institution? ------
Was there any inservice fee other than tuition?------
Was there any type of stipend paid to you? Yes/No Who provided it?-------
Thank you for your inputll 
Please add any additional infonnation that you feel is important to the development of the 
ideal inservice workshop for Applications of Biology/Chemistry. 
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